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Background of the Invention . ... . • 

In U.S. Patent No. 4,219,559 there are described a number of /V-heterocyclyl-4-piperidinammes having 



which compounds are useful as antihistaminic agents. 

The compounds of the present invention differ from the prior art compounds essentially by the nature 
15 of the 1-piperidinyl substituent and by the fact that the compounds of the present invention are not only 
potent histamine-antagonists but also potent serotonin-antagonists. 

Description of the Preferred Embodiments 

This invention is concerned with novel /V-heterocyclyl-4-piperidinamines which may structurally be 
20 represented by the formula 



(I), 



the pharmaceutical^ acceptable acid addition salts and the stereochemically isomeric forms thereof, 
wherein: 

A is a bivalent radical having the formula 



— CH=CH— CH=CH— 


(a), 


— N=CH— CH=CH— 


(b). 


— CH=N— CH=CH— 


(0, 


— CH=CH— N=CH— 


(d), or 


— CH=CH— CH=N— 


(e), 



wherein one or two hydrogen atoms in said radical (a) — (e) may, each independently from each other, 
be replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and lower alkyl; 

R 1 is a member selected from the group consisting of hydrogen, alkyl, cycloalkyl, Ar 1 and lower alkyl 
substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen, lower arikyl, cycloalkyl, (lower alkyl)- 
CO— and Ai^-lower alkyl; 

L is a member selected from the group consisting of a radical of formula 



a radical of formula 
and a radical of formula 



Het-C„H 28 — Y— Alkyl- 

(g); 



Het-C s H 2s — Z— C— Y— Alkyl- ( n ), 



wherein 

n is 0 or the integer 1 or 2; 

Alk is lower alkanediyl; 

Y is 0, S, NR 3 or a direct bond; 
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X is 0, S, CH— N0 2 or NFS 4 ; 

Z is 0, S, NR 5 or a direct bond; and 

Het is a member selected from the group consisting of a pyridinyl radical which is optionally 
substituted with one or two substituents each independently selected from the group consisting of halo, 

5 amino, nitro, cyano, aminocarbonyl, lower alkyl, lower alkyloxy, lower alkylthio, lower alkyloxy-carbonyl, 
hydroxy, lower alkylcarbonyloxy, Ar 2 -lower alkyl and carboxyl; a pyridiyloxide radical optionally 
substituted with nitro, a quinolinyl radical which is optionally substituted with a lower alkyl radical; a 
pyrimidinyl radical which is optionally substituted with one or two substituents each independently 
selected from the group consisting of halo, amino, hydroxy, lower alkyl, lower alkyloxy, lower alkylthio and 

■o (Ai^J-lower alkyl; a quinazolinyl radical which is optionally substituted with a hydroxy radical or a lower 
alkyl radical; a pyridazinyl radical which is optionally substituted with a lower alkyl radical or a halo radical; 
a quinoxaiinyl radical which is optionally substituted with a lower alkyl radical; a pyrazinyl radical which is 
optionally substituted with a halo radical, an amino radical or a lower alkyl radical; a phthalazinyl radical, 
which is optionally substituted by a halo radical; and a 5,6-dihydro-4W-1,3-thiazin-2-yl radical; 

, 5 said Ft 3 being hydrogen, lower alkyl, (Ar^lower alkyl, 2-lower alkyloxy-1,2-dioxoethyl or a radical of 
formula — C(=C) — Ft 6 , R 6 being hydrogen, lower alkyl, Ar 2 , Ar 2 -lower alkyl, lower alkyloxy, Ar 2 -lower 
alkyloxy, mono- or didower alkyDamino, Ar 2 -lower alkylamino or ArMower alkyl(lower alkyDamino; 

said R 4 being hydrogen, lower alkyl, cyano, nitro, Ar 2 -sulfonyl, lower alkylsulfonyl, lower alkylcarbonyi 
or Ar 2 -carb'onyl; and 

20 said R s being hydrogen or lower alkyl; 

provided that Het is other than pyridinyl or mono- or didower alkyloxylpyridinyl where Lis a radical (g) 
wherein Y is NR 3 or where L is a radical (g) wherein s is 0 and Y is a direct bond or where L is a radical (h) 
wherein X is 0 and Z is NR 5 or a direct bond; 

wherein Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted with up 

25 to three substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano, 
trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and didower 
alkyDamino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO— ; thienyl; halothienyl; furanyl; lower 
alkyl substituted furanyl; pyridinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted by lower alkyl; 
and wherein Ar 2 is a member selected from the group consisting of phenyl being optionally substituted 

30 with up to three substituents each independently selected from the group consisting of halo, hydroxy, 
nitro, cyano, trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and 
didower alkyDamino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO. 

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and iodo; the 
term "lower alkyl" is meant to include straight and branch chained saturated hydrocarbon radicals having 

35 from 1 to 6 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethyiethyl, propyl, 2- 
methylpropyl, butyl, pentyl, hexyl and the like; "alkyl" is meant to include lower alkyl radicals, as defined 
hereinabove, and the higher homologs thereof having from 7 to 10 carbon atoms; the term "cycloalkyl" is 
generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; and "lower alkanediyl" is meant to include 
bivalent straight or branch chained alkanediyl radicals having from 1 to 6 carbon atoms. 

40 The compounds of formula (I) wherein Het is a heterocycle which is substituted with a hydroxy radical 
may contain in their structure a keto-enol system or a vinylog system thereof and consequently these 
compounds may be present in their keto form as well as their enol form. 

Particularly preferred compounds are those wherein L is a radical (g) or (h). 

More particularly preferred compounds are those wherein L is a radical (g) or (h) wherein Het is other 
45 than an optionally substituted pyridinyl radical. 

The most preferred compounds are selected from the group consisting of 1-[(4-fluorophenyl)methyl]- 
/V-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1«-benzimidazole-2-amine and the pharmaceutical^ 
acceptable acid-addition salts thereof. 

The compounds of formula (I) can generally be prepared by reacting an intermediate of formula (II) 
50 with a piperidine of formula (III) following art-known alkylating procedures. 



55 



(ID 





reaction 



(III) 



60 




formula (111) wherein u 2 is nyarogen, saiu yiyenumo ucn 
of formula (II) having the general formula L— W, (ll-a). 
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L-W 
(H-a) 



(Ill-a) 



In (ll-a) W represents an appropriate reactive leaving group such as, for example, halo, e.g., chloro, bromo 
or iodo, or a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenylsulfonyloxy. 

Additionally, the compounds of formula (I) wherein L is a radical of formula (f), a radical of formula (g) 
wherein Y is other than a direct bond, Y', or a radical of formula (h) wherein Z is other than a direct bond, Z', 
said compounds being represented by the formulae (l-a-1 ), respectively (l-a-2) and (l-a-3), can be prepared 
by alkylating a piperidine of formula (lll-b) with a reagent of formula (ll-b). 



a 2a " 

<II-b) 



WO 



(l-a-2) 



B et-C a H 2s -Z , -C-Y-Alk-» Vn- 



In (lll-b) Q 2a is a radical of formula 



respectively, a radical of formula HY'-Alk- or 



SB V . 

V <4 



<I-a-3) 



HZ' — C — Y-Alk-. 

In (ll-b) W has the previously defined meaning of W and, where s is 0, it may also represent a lower 
alkyloxy or lower alkylthio group. 

The compounds of formula (l-a-2) may also be prepared by alkylating a piperidine of formula (111) 
wherein Q 2 is a radical of formula -Alk-W, said piperidine being represented by the formula (lll-c), with a 
reagent of formula (II) wherein Q, is a radical of formula — C s H 2s — Y'H, said reagent being represented by 
the formula (ll-c). 



4 
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alkyl*tion 



(II-c) (III-c) 
The compounds of formula (I) wherein L is a radical of formula Het-C s H 2s -Z-C(=X)-Y'-Alk, said 
compounds being represented by the formula (l-a-4), may also be prepared by N-alkylating a pipendine of 
formula (lll-c) with a reagent of formula (II) wherein Q 2 isa radical of formula— C s H 2s —Z—C(-X)—Y H,saia 
reagent being represented by the formula (ll-d). 

X 

Het-C 8 H 28 -Z-C-Y I H + (III-c) alkylation reaction ^ 




Het-C^-2'H 

(IV) 



X' -C-H-Allc- 




,,,x.-. • * 



The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is NH, Y is Y and X is X , 
said compounds being represented by the formula (l-b-2), can be prepared by reacting an isocyanate or iso- 
thiocyanate of formula (VI) with a piperidine of formula (VII). 



5 
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HY'-Alk-N 



(VII) 



(I-b-2) 

The reaction of (IV) with (V) and (VI) with (VII) is generally conducted in a suitable reaction-inert solvent 
such as, for example, an ether, e.g., tetrahydrofuran and the like. Elevated temperatures may be suitable to 
enhance the rate of the reaction. 

The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is a direct borrd and X is 
X', said compounds being represented by the formula (l-c), may be prepared by reacting a piperidine of 
formula (VII) with a reagent of formula (VIII). 

X' 

Het-C 3 H 2a -E-0H + (VII) 



(VIII) 



30 




The reaction of (VII) and (VIII) may generally be conducted following art-known esterification- or 
amidation reaction-procedures, e.g., by converting the carboxylic acid function into a reactive derivative, 
e.g., an anhydride or a carboxylic halide function, and subsequently reacting this reactive derivative with a 
40 reagent of formula (VII). A suitable reaction is, for example, by stirring (VIII) with 2-quinolinecarboxylic acid 
in a suitable solvent in the presence of /V,/V-diethylethanamine and converting the intermediately formed 
reactive product into the desired ester or amide. 

The compounds of formula (I) wherein Lisa radical of formula (g) wherein Y is a direct bond and s is 0, 
said compounds being represented by the formula (l-d), may also be prepared by reacting an alkenylene of 
45 formula (IX) with a piperidine of formula (lll-a) by stirring and, if desired, heating the reactants together. 
Het-lower alkanediyl-H + (lll-a) > 



so 




(IX) 



(I-d) 



The compounds of formula (I) can also be prepared by the cyclodesulfurization reaction of an 
appropriate thiourea derivative of the formula 
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Said cyclodesulfurization reaction may be carried out by the reaction of (X) with an appropriate alkyl 
halide, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g., a lower alkanol such 
as methanol, ethanol, 2-propanol and the like. Otherwise, the cyclodesulfurization reaction may be carried 
out by the reaction of (X) with an appropriate metal oxide or salt in an appropriate solvent according to art- 
known, procedures. 

For example, the compounds of formula (I) can easily be prepared by the reaction of (IV) with an 
appropriate HG(II) or Pb{ll) oxide or salt, such as, for example HgO,HgCI 2 , Hg(OAc} 2 , PbO or Pb(OAc) 2 . In 
certain instances it may be appropriate to supplement the reaction mixture with a small amount of sulfur. 
Even so methanediimines, especially /V,/V'-methanetetraylbis[cyclohexanamine] may be used as cyclo- 
desulfurizing agents. 

Suitable reaction-inert organic solvents that may advantageously be employed include lower alkanols, 
e.g., methanol, ethanol, 2-propanol and the like; halogenated hydrocarbons, e.g., dichloromethane and 
trichloromethane; ethers, e.g. tetrahydrofuran, 2,2'-oxybispropane and the like; and mixtures of such 
solvents. 

The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional group transformation. Some examples will be cited hereinafter. 

The compounds of formula (I) having a nitro substituent can be converted into their corresponding 
amines by stirring and, if desired, heating the starting nitro-compounds in a hydrogen-containing medium 
in the presence of a suitable amount of an appropriate catalyst such as, for example, platinum-on-charcoal, 
palladium-on-charcoal, Raney-nickel and the like catalysts. Suitable solvents are, for example, alcohols, 
e.g., methanol, ethanol and the like. 

Halo atoms substituted on aryl groups may be replaced by hydrogen following art-known hydrogen- 
olysis procedures, i.e. by stirring and, if desired, heating the starting compounds in a suitable solvent under 
hydrogen atmosphere in the presence of an appropriate catalyst, e.g., palladium-on-charcoal and the like 
catalysts. Said halo atoms may also be replaced by a lower alkyloxy or a lower alkylthio substituent by 
reacting the starting halo-compound with an appropriate alcohol orthioalcohol or, preferably, an alkali- or 
earth alkaline metal salt or an appropriate alcohol or thioalcohol in a suitable solvent. 

The compounds of formula (I) wherein L is a radical (g) wherein Y is NH can be converted into a 
compound of formula (I) wherein L is a radical (g) wherein Y is N— COOower alkyl) or N — COfAr 2 ) by 
reacting the starting amine with an appropriate carboxylic acid or a derivative thereof such as, for example, 
an acid halide, an acid anhydride and the like. 

In all of the foregoing and in the following preparations, the reaction products may be isolated from the 
reaction mixture and, if necessary, further purified according to methodologies generally known in the art. 

The compounds of formula (I) have basic properties and, consequently, they may be converted to their 
therapeutically active non-toxic acid additon salt forms by treatment with appropriate acids, such as, for 
example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxy acetic, 2-hydroxypropanoic, 2-oxopropanoic, propanedioic, butanedioic, (Z)-2-butenedioic, (E)-2- 
butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1 ,2,3-propanetricarboxylic, 
methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2- 
hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. 

Conversely the salt form can be converted by treatment with alkali into the free base form. 
A number of intermediates and starting materials in the foregoing preparations are known compounds 
which may be prepared according to art-known methodologies of preparing said or similar compounds 
and some intermediates are new. A number of such preparation methods will be described hereinafter in 



The intermediates of formula (lll-a) can conveniently by prepared starting from a thiourea derivative 



more detail. 



formula 
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The elimination of the protective group P in (XII) may generally by carried out following art-known 
procedures such as, for example, by hydrolysis in alkaline or acidic aqueous medium. 

The intermediates of formula (lll-b) and (lli-c) may be derived from the corresponding intermediates of 
formula (Ill-a) by reacting the latter with a suitable reagent following art-known N-alkylating procedures. 
5 For example, intermediates of formula (lll-b) wherein Qaa represents a radical of formula H 2 N— CH 2 - 

Alk'-, (lll-b-1), can also be prepared by reacting an intermediate of formula (lll-a) with a nitrile of formula 

(XIII) following art-known N-aikylating procedures and subsequently converting the thus obtained nitrile 

(XIV) into the corresponding amine (lll-b-1) following art-known nitrile to amine reducing procedures, e.g., 
by catalytically hydrogenating procedures and the like. 




(III-b-1) 



In (XIII), (XIV) and (lll-b-1) Alk' has the same meaning as Alk provided that one methylene function is 
missing. 

The intermediates of formula (lll-b) wherein Q Za represents a radical of formula HY' CH 2 CH 2 , (III- 
b-2), may also be prepared by the reaction of (lll-a) with a reagent of formula (XV) by stirring and, if desired, 
heating the reactants together in a suitable solvent. 



, f 1 

(III-.) + CH^--CH 2 ^ HX-Ca 2 -CH 2 - 



(III-b-2) 

5 The intermediates of formula (lll-b) wherein Q 2a is a radical of formula HX-Alkyl-, (lll-d), may be 
converted into an intermediate of formula (lll-c) by converting the function XH into an appropriate leaving 
group, e.g., where X is 0, by converting a hydroxy function into a chloro atom, with thionyl chloride, 
phosphoryl chloride and the like. 

i 

R 1 

rA ' 



leaving group 



(Hl-d) 



60 The intermediates of formula (lll-b-1) may also be derived from an appropriate corresponding 
carbonyl-oxidated form by reacting said carbonyl-oxidated form with hydroxylamine and reducing the thus 
obtained oxime following art-known methods, e.g., catalytic hydrogenation and the like reducing methods. 

During one of the reactions of the intermediates wherein R 1 and/or R 2 and/or R 3 and/or R 4 is hydrogen 
may be converted into the corresponding intermediates wherein R 1 and/or R 2 and/or R 3 and/or R 4 is other 

55 than hydrogen following art-known N-alkylating, N-acylating or reductive N-alkylating procedures. 
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The intermediates of formula (XI) may be prepared by reacting a piperidine of formula (XVI-a) or (XVI- 
b) with an aromatic reagent of formula (XVII-a) or (XVII-b). 



HJf-O C-NH-R 

2 V 



p-h ym + S-C-H-C— C-NH-R 1 . (II) 

(xn-w <W!I - b) 

The intermediates of formulae (lll-b) and (XIV) wherein A is a radical having the formula (c), (d) or (e), 
(lll-b-2), respectively (XlV-a) are new and as intermediates as well as antihistaminic agents and serotonin- 
antagonists these 3#-imidazo[4,5-c]pyridin-2-amtnes, 1W-imidazo[4,5-b]pyridin-2-amines and 1«- 
imidazo[4,5-c]pyridin-2-amines of formulae (lll-b) and (XIV) constitute an additional purpose of the present 
invention. 

The compounds of formula (I) and the intermediates of formula (lll-b-2) and (XlV-a) wherein A is a 
radical of formula — CH=N— CH=CH— , — CH=CH— N=CH— or— CH=CH— CH=N— , N being attached to 
the carbon atom in 4-position of the imidazole ring, said A being represented by A' and said intermediates 
by the formula 




and the pharmaceutical^ acceptable acid addition salts thereof, wherein L' is a radical of formula 
-Alk'-CH, -Alk-T'H, HN Y 



or -Alk-Y— C(=X)— Z'H are useful as anti-allergic agents. 

From formula (I) and (XVIII) it is evident that the compounds of this invention may have several 
asymmetric carbon atoms in their structure. Each of these chiral centers may be present in a R- and a S- 
configuration, this R- and S-notation being in correspondence with the rules described by R. S. Cahn, C. 
Ingold and V. Prelog in Angew. Chem., Int. Ed. Engl., 5, 385,m 511 (1966). 

Pure stereochemical isomeric forms of the compounds of formula (I) and (XVIII) may be obtained by 
the application of art-known procedures. Diasteroisomers may be separated by physical separation 
methods such as selective crystallization and chromatographic techniques, e.g., counter current 
distribution, and enantiomers may be separated from each other by the selective crystallization of their 
diastereomeric salts with optically active acids. 

Pure stereochemically isomeric forms may also be derived from the corresponding pure stereo- 
chemically isomeric forms of the appropriate starting materials, provided that the reaction occurs stereo- 
specifically. 

It is evident that the cis and trans diastereomeric racemates may be further resolved into their optical 
isomers, cis(-i-), cis(-), trans(+) and trans(-) by the application of methodologies known to those skilled in 
the art. 

Stereochemically isomeric forms of the compounds of formula (I) and the intermediates of formula 
(XVIII) are naturally intended to be embraced within the scope of the invention. 

The useful antihistaminic properties of the compounds of formula (I) and of the intermediates of 
formula (XVIII) are demonstrated in the following test procedure. 
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Protection of rats from compound 48/80-induced lethality 
Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-/V-methylbenzene- 
ethanamine and formaldehyde has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory collapse appears to 
5 be a simple way of evaluating quantitatively the antihistaminic activity of test compounds. Male rats of an 
inbred Wistar strain, weighing 240 — 260 g were used in the experiment. After overnight starvation the rats 
were transferred to conditioned laboratories (temp. = 21 ± 1°C, relative humidity = 65 ± 5%). 

The rats were treated subcutaneously or orally with a test compound or with the solvent (NaCI 
solution, 0.9%). One hour after treatment there was injected intraveneously compound 48/80, freshly 
m dissolved in water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherein 
250 solvent-treated animals were injected with the standard dose of compound 48/80, not more than 2.8% 
of the animals survived after 4 hours. Survival after 4 hours is therefore considered to be a safe criterion of 
a protective effect of drug administration. 

The ED 50 -values of the compounds of formula (I) and the intermediates of formula (XVIII) are listed in 
15 the first column of table 1 and table 2. Said ED E0 -values are the values in mg/kg body weight at which the 
tested compounds protect 50% of the tested animals against compound 48/80-induced lethality. 

The compounds of formula (I), the intermediates of formula (XVIII) and the pharmaceutically 
acceptable acid addition salts thereof are also potent serotonin-antagonists. 

The potency of the subject-compounds as serotonin-antagonists is clearly evidenced by the results 
20 obtained in the following tests wherein the antagonistic activity of the subject compounds on the effect of 
serotonin is examined. 

Antagonistic activity on the effects of serotonin in the gastric lesion test 

A. Lesions induced by compound 48/80: 

25 Compound 48/80 (a mixture of oligomers obtained by condensation of 4-methoxy-/V-methylbenzene- 
ethanamine and formaldehyde) is a potent releaser of vasoactive amines from endogenous stores such as, 
for example, histamine and serotonin. Rats injected with compound 48/80 exhibit consistent changes of 
blood flow in different vascular beds: cyanosis of the ears and the extremities are prominent within five 
minutes after injection of the compound; the rats die from shock within 30 minutes. The shock, followed by 

30 dead, can be avoided if the rats are pretreated with a classical H 1 -antagonist. 

However, the stimulatory effects on gastric secretion are not suppressed so that rats treated with 
compound 48/80 and protected from shock by a H 1-antagonist may exhibit all signs of intensive gastric 
gland activity: gross autopsy shows distended stomachs with abnormal contents and rough bright red 
patches all over the mucosa, corresponding to areas of disintegrated glands. A number of known 

35 serotonin-antagonists such as, for example, methysergide, cyproheptadine; cinanserin, mianserin, 
pipamperone, spiperone, pizotifen and metergoline, prevent completely the cyanosis of ears and 
extremities as well as the lesions in the glandular area of the stomach and the abnormal gastric distension. 

B. Method: 

40 Male rats of a Wistar inbred strain, weighing 220—250 g, were starved overnight, water being available 
ad libitum. The test compounds were administered orally as a solution or as a suspension in aqueous 
medium. A control rat and a "blank" rat received the test compound. One hour later 5-[4-(diphenylmethyl)- 
1-piperazinylmethyl]-1-methyl-1//-benzimidazole-2-methanol was administered subcutaneously to all rats 
at the dose of 2.5 mg/kg. Two hours after the oral or subcutaneous administration of the test compound, 

45 the compound 48/80 (freshly solved in water at a concentration of 0.25 mg/ml) was injected intravenously 
into all rats (dose: 1 mg/kg) except the "blank" rats. 

Four hours after the intravenous injection of compound 48/80, the rats were decapitated and the 
stomachs were removed. Subsequently the stomachs were inspected for distension and contents (blood, 
fluid, food) and thoroughly rinsed. The macroscopic lesions were scored from 0 to +++, 0 corresponding 

so to complete absence of visible lesions and the highest score corresponding to reddish rough patches 
covering more than half the glandular area. 

The second column of Tables 1 and 2 shows for a number of compounds of formula (I) and the 
intermediates of formula (XVIII) the doses (in mg/kg body weight) at which the distension of the stomach as 
well as the lesions in the glandular area of the stomach are completely absent in 50% of the test rats (ED™- 

55 value). 

The columns in Tables 1 and 2 with heading "N" illustrate the absence or the presence of N in the 
aromatic ring and the place of N in the said ring. 

In the tables 1 and 2 "b" has the meaning of branch chained hydrocarbon radicals. 
The compounds listed in Tables 1 and 2 are not given for the purpose of limiting the invention thereto 
60 but only to exemplify the useful pharmacological activities of all the compounds within the scope of 
formula (I) and of all the intermediates within the scope of formula (XVIII). 
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Column 2 | 


gastric lesion test 
ED S0 in mg/kg 
body weight 


0.31 
0.16 
2.5 
0.31 
2.5 
0.08 
0.31 
0.04 
2.5 
0.63 

1.25 

2.5 
0.63 


Column 1 j 


Compound 48/80 
lethality test in 
rats-ED 50 in 
mg/kg body weight 


0.08 
0.08 
0.31 
0.16 
0.31 
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Column 2 | 


gastric lesion test 
ED 50 in mg/kg 
body weight 


2.5 

0.04 

0.63 
0.63 
0.63 
0.63 

2.5 
0.63 

0.63 
0.16 
0.63 


Column 1 | 


Compound 48/80 
lethality test in 
rats-'ED 50 in 
■ng/kg body weight 
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Column 2 | 


gastric lesion test 
ED 50 in mg/kg 
body weight 


0.63 
0.08 

0.63 
0.08 
0.63 

2.5 
0.63 
0.63 
0.16 
0.63 


Column 1 I 


Compound 48/80 
lethality test in 
rats-ED 50 in 
mg/kg body weight 
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Column 2 

gastric lesion test 
ED 50 in mg/kg 
body weight 


1.25 

2.5 
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0.16 
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Column 1 
Compound 48/80 
lethality test in 
rats-ED 50 in 
mg/kg body weight 
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Column 2 

gastric lesion test 
ED 50 in mg/kg 
body weight 
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Column 1 
Compound 48/80 
lethality test in 
rats-ED S0 in 
mg/kg body weight 
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3 

m 



Column 2 
gastric lesion 
test 
ED 50 in 
mg/kg 
body weight 


1.25 
0.02 
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0.63 
1.25 
2.5 


Column 1 
compound 48/80 
lethality 
test in rats 
ED S0 in mg/kg 
body weight 
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Column 2 
gastric lesion 
test 
ED 50 in 
mg/kg 
body weight 


0.63 
0.63 
0.31 

2.5 
0.63 
0.16 


Column 1 
compound 48/80 
lethality test 

in rats 
ED 50 in mg/kg 
body weight 


0.63 
0.63 
0.16 

0.16 
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0.04 
0.04 


base or 
salt form 
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R n 
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base or 
salt form 


Column 1 
compound 48/80 
lethality test in 
rats-ED 50 in 
mg/kg body weight 


Column 2 
gastric lesion 

test 
ED 50 in mg/kg 
body weight 
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In view of their antihistamic and serotonin-antagonistic properties, the compounds of formula ), the 
intermediates of formula (XVIII) and their acid-addition salts are very useful in the treatment of allergic 
diseases such as, for example, allergic rhinitis, allergic conjuctivities, chronic urticaria, allergic asthma and 

th8 'inview of their useful antihistamine and serotonin-antagonistic activity, the subject compounds may 
be formulated into various pharmaceutical forms for administration purposes. To prepare the 
pharmaceutical compositions of this invention, an effective amount of the particular compound, in base or 
acid-addition salt form, as the active ingredient is combined in intimate admixture with a pharmaceutical^ 
acceptable carrier, which carrier may take a wide variety of forms depending on the form of preparation 
desired for administration. - , 

These pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, tor 
administration orally, rectally or by parenteral injection. For example, in preparing the compositions in oral 
dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
qlvcols oils, alcohols and the like in the base of oral liquid preparations such as suspensions, syrups, elixirs 
and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. Because of their ease in administration, 
tablets and capsules represent the most advantageous oral dosage unit form, in which case so id 
pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier wM usuaMy 
comprise sterile water, at least in large part, though other ingredients, for example, to aid solubility, may be 
included Injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
qlucose solution or a mixture of saline and glucose solution. Injectable suspensions may also be prepared 
in which case appropriate liquid carriers, suspending agents and the like may be employed. Acid addition 
salts of (I) or (XVIII), due to their increased water solubility over the corresponding base form, are obviously 
more suitable in the preparation of aqueous compositions. . 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages each unit containing a 
predetermined quantity of active ingredient calculated to produce the des.red therapeutic effect m 
association with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder packets, wafers, mjectable solutions or 
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 

The present invention is also related with a method of treating allergic diseases in warm-blooded 
animals suffering from said allergic diseases by administering an effective anti-a lerg.c amount of a 
compound of formula (I) or (XVIII) or a pharmaceutical^ acceptable acid addition salt thereof. 

Suitable doses administered daily to subjects are varying from 0.1 to 100 mg, more preferably from 1 

t0 5 The 9 following examples are intended to illustrate and not to limit the scope of the present invention. 
Unless otherwise stated ail parts therein are by weight. 



19 



0 099 139 



EXAMPLES 

A. Preparation of Intermediates: 
The preparation of 

A/41-(2-aminoethyl)-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1/y-benzimidazol-2-arnine 
5 trihydrochloride; 

yV-[1-(3-aminopropyl)-4-piperidinyl]-1-[(4-fluorophenyl)methyl-1W-benzimidazol-2-arriine 
trihy.drochloride monohydrate; 

1- [(4-fluorophenyl)methyl]-/V-[1-[2-[(phenylmethyl)amino]ethyl]-4-piperidinyl]-1/y-benzimidazol-2- 
amine; and 

w yV-[1-(2-chloroethyl)-4-piperidinyl]-1-[{4-fluorophenyl)methyl]-1W-benzimidazol-2-amine 
dihydrochioride is described in U.S. Patent Number 4,219,559. 

Example 1 

a) A mixture of 15.7 parts of 1-chloro-2-nitrobenzene, 9.7 parts of 2-furanmethanamine, 8.4 parts of 
15 sodium hydrogen carbonate and 45 parts of A/,/V-dimethylacetamide was stirred overnight at about 120°C. 

The reaction mixture was cooled, water was added and the product was extracted with 1,1 '-oxybisethane. 
The extract was dried, filtered and evaporated. The residue was purified by column-chromatography over 
silica gel using trichloromethane as eluent. The pure fractions were collected and the eluent was 
evaporated. The oily residue was triturated in petroleumether. The product was filtered off and dried, 
20 yielding 15 parts of /V-(2-nitrophenyl)-2-furanmethanamine; mp 85.6°C (intermediate 1). 

b) A mixture of 40 parts of 5-methyl-2-furanmethanamine, 46 parts of 1-chloro-2-nitrobenzene and 210 
parts of /v,/V-diethylethanamine was stirred and refluxed for 2 days. The reaction mixture was evaporated, 
water was added and the product was extracted with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by filtration over silica gel using trichloromethane as eluent. The 

25 filtrate was evaporated, yielding 62 parts (89%) of 5-methyl-/V-(2-nitrophenyl)-2-furanmethanamine as a 
residue (intermediate 2). 

c) A mixture of 50 parts of 2-chloro-3-nitropyridine, 32.5 parts of 2-pyridinemethanamine, 53 parts of 
sodium carbonate and 675 parts of /V,A/-dimethylacetamide was stirred for 1 hour at 100 D C. The reaction 
mixture was cooled and filtered over Hyflo. The filtrate was poured onto 1000 parts of water and the whole 

30 was stirred overnight at room temperature. The product was filtered off and dried, yielding 56.4 parts of N- 
(3-nitro-2-pyridinyl)-2-pyridinemethanamine; mp 113.6°C (intermediate 3). 
Following the procedure described in c) there were also prepared: 
/V-[(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine, 1 -oxide (intermediate 4); 

2- nitro-A/-(2-thienylmethyl)benzenamine (intermediate 5); 

35 /V-(2-nitrophenyl)-3-furanmethanamine (intermediate 6); and 

4-fluoro-/V-(5-methoxy-2-nitrophenyl)benzenemethanamine (intermediate 7). 

Example II 

A mixture of 62 parts of 5-methyl-/V-(2-nitrophenyl)-2-furanmethanamine, 2 parts of a solution of 
40 thiophene in methanol 4% and 400 parts of methanol, saturated with ammonia, was hydrogenated at 
normal pressure and at room temperature with 4 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated, 
yielding 50.5 parts (95%) of /VM(5-methyl-2-furanyl)methylM,2-benzenediamine as a residue (intermediate 
8). 

45 In a similar manner there were also prepared: 

/V*-[(4-fluorophenyl)methyl]-3,4-pyridinediamine; mp 163.7°C (intermediate 9); 

A/M^-fluorophenyljmethylj-SApyridinediamine monohydrochloride; mp 208.9°C (intermediate 10); 

A^-^-pyridinylmethyD^S-pyridinediamine; mp 134.9°C (intermediate 11); 

/V-(3-furanylmethyl)1,2-benzenediamine as a residue; (intermediate 12); 
so /V l -(2-thienylmethyl)-1,2-benzenediamine as a residue; (intermediate 13); 

/V 2 -(2-furanylmethyl)-2,3-pyridinediamine as a residue; (intermediate 14); 

/V-(2-furanylmethyl)-1,2-benzenediamine as a residue; (intermediate 15); and 

/V 2 -[(4-fluorophenyl)methyl]-4-methoxy-1,2-benzenediamine as a residue (intermediate 16). 

55 Example III 

To a stirred and cooled (0°C) solution of 8.7 parts of /V-[(4-fluorophenyl)methyl]-4-.nitro-3-pyridinamine, 
1-oxide and 150 parts of trichloromethane was added dropwise a solution of 10.2 parts of phosphor 
trichloride in 75 parts of trichloromethane. Upon completion, the- mixture was allowed to reach room 
temperature and stirring was continued for 1 hour at reflux temperature. The reaction mixture was cooled 

60 and the solvent was evaporated. The residue was stirred in trichloromethane. The product was filtered off 
and dried, yielding 9 parts of yV-[(4-fluorophenyl)methylJ4-nitro-3-pyridinamine monohydrochloride (inter- 
mediate 17). 
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Example IV 

A mixture of 3 parts of 2,3-pyridinediamine and 4 parts of 1-(chloromethyl)-4-fluorobenzene was stirred 
overnight at 120°C. Trichloromethane and a dilute ammonium hydroxide solution were added and the 
product was extracted. The organic phase was washed with water, dried, filtered and evaporated. The 
residue was purified by column-chromatography over silica gel using a mixture of trichloromethane and 
methanol (90:10 by volume) as eluent. The second fraction was collected and the eluent was evaporated, 
yielding 1.8 parts of /V 3 -[(4-fluorophenyl)methyl]-2,3-pyridinediamine as a residue (intermediate 18). 



A mixture of 54 parts of ethyl 4-isothiocyanato-1-piperidinecarboxylate, 48 parts of /VM2- 
furanylmethyl)-2,3-pyridinediamine and 450 parts of tetrahydrofuran was stirred and refluxed overnight. 
The reaction mixture was evaporated and the residue was crystallized from a mixture of 2-propanone and 
2,2'-oxybispropane. The product was filtered off and dried, yielding 76 parts (75%) of ethyl 4-[[[2-[(2- 
furanylmethyl)amino-]-3-pyridinyl]aminothioxomethyl]amino]-1-piperidinecarboxylate; mp 132.7°C 
(intermediate 19). 

In a similar manner there were also prepared: 

ethyl 4-[[[2-[(2-furanylmethyl)amino]phenyl]aminothioxomethyl]amino]-1-piperidinecarboxylate as a 

residue (intermediate 20); 

ethyl 4-[[[3-[[(4-fluorophenyl)methyl]amino]-2-pyridinyllaminothioxomethyl]amino]-1- 
piperidinecarboxylate as a residue (intermediate 21); 

ethyl 4-[[[4-[[(4-fluorophenyl)methyl]amino]-3-pyridinyl]aminothioxomethyl]amino]-1- 
piperidinecarboxylate; mp 166°C (intermediate 22); 

ethyl 4-[[[3-[[(4-fluorophenyl)methyl]amino]-4-pyridinyl]aminothioxomethyl]amino]-1- 
piperidinecarboxylate as a residue (intermediate 23); 

ethyl 4-[[[2-[(2-pyridinylmethyl)amino]-3-pyridinyl]aminothioxomethyl]amino]-1- 
piperidinecarboxylate as a residue (intermediate 24); 

ethyl 4-[[[2-[(2-thienylmethyl)amino]phenyl]aminothioxomethyl]amino]-1-pipendinecarboxylate as a 

residue (intermediate 25); 

ethyl 4-[[[2-[(3-furanylmethyl)amino]phenyl]aminothioxomethyl]amino]-1-pipendinecarboxylate as a 

residue (intermediate 26); 

ethyl 4-[[[2-[[(5-methyl-2-furanyl)methyl]amino]phenyl]aminothioxomethyl]amino|-1- 
piperidinecarboxylate as a residue (intermediate 27); 

ethyl 4-[[[2-[[(4-methoxyphenyl)methyl]amino]phenyl]aminothioxomethyl]ammo]-1- 
piperidinecarboxylate as a residue (intermediate 28); and , 

ethyl 4-[[1-[(4-fluorophenyl)methyl]-6-methoxy-1/y-benzimidazol-2-yl]amino]-1-pipendinecarboxylate 

(intermediate 29). 

Example VI 

A mixture of 42.5 parts of ethyl 4-[(phenylmethyl)amino]-1-piperidinecarboxylate, 30 parts of 1- 
isothiocyanato-2-nitrobenzene and 270 parts of tetrahydrofuran was stirred for 3 hours at room 
temperature. 2,2'-Oxybispropane was added and stirring was continued overnight. The precipitated 
product was filtered off and dried, yielding 48.5 parts (68.5%) of ethyl 4 - [[[2 - nitrophenyl) - 
amino]thioxomethyl](phenylmethyl)amino] - 1 - piperidinecarboxylate; mp 140°C; (intermediate 30). 

Example VII. 

A mixture of 48.5 parts of ethyl 4-[[[2-nitrophenyl)amino]thioxomethyl](phenylmethyl)amino]-1- 
piperidinecarboxylate and 600 parts of methanol, saturated with ammonia, was hydrogenated at normal 
pressure and at 30°C with 15 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off over Hyflo and the filtrate was evaporated, yielding 47 
parts (100%) of ethyl 4 - [[[2 - aminophenyi)amino]thioxomethyl](phenylmethyl)amino] - 1 - piperidine- 
carboxylate as a residue (intermediate 31). 

Example VIII 

A mixture of 74 parts of ethyl 4-[[[2-[(2-furanylmethyl)amino]-3-pyridinyl]aminothioxomethyl]amino]- 
1-piperidinecarboxylate, 96 parts of mercury (II) oxide, 0.1 parts of sulfur and 800 parts of ethanol was 
stirred and refluxed for 3 hours. The reaction mixture was filtered over Hyflo and the filtrate was 
evaporated. The residue was crystallized from acetonitrile, yielding 52.5 parts (79%) of ethyl 4 - [[3 - (2 - 
furanylmethyl) - 3H - imidazo[4,5 - b]pyridin - 2 - yi]amino] - 1 - piperidinecarboxylate; mp 149.2°C 
(intermediate 32). 

Following the same cyclizing-procedure there were also prepared: 

ethyl 4-[[1-(2-furanylmethyl)-1/y-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 135.8°C 
(intermediate 33); 

ethyl 4-[[1-[(4-fluorophenyl)methyl]-1A/-imidazo[4,5-b]pyridin-2-yl]amino]-1-piperidinecarboxylate; mp 
212.5°C (intermediate 34); 

ethyl 4-[[1-[(4-fluorophenyl)methyl]-1W-imidazo[4,5-c]pyridin-2-yi]amino]-1-piperidinecarboxylate 
dihydrochloride monohydrate; (intermediate 35); 
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ethyl 4-[[3-[(4-fluorophenyl)methyi]-3//-imidazo[4,5-c]pyridin-2-yl]amino]-1-piperidinecarboxylate 
dihydrochloride monohydrate; mp 168.6°C (intermediate 36); 

ethyl 4-[[3-(2-pyridinyimethyl)-3W-imidazo[4,5-b]pyridin-2-yl]amino]-1-piperidinecarboxylate; mp 
141.3°C (intermediate 37); 

ethyl 4-[[1-(2-thienylmethyl)-1//-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 142.7°C 
(intermediate 38); 

ethyl 4-[[1-(3-furanylmethyl)-1/y-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 150.7°C 
(intermediate 39); 

ethyl 4-[[1-[(5-methyl-2-furanyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinecarboxylate 
hemihydrate; mp 150.1°C (intermediate 40); 

ethyl 4-[[1-[(4-methoxyphenyl)methyl]-1/y-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 
157.1°C (intermediate 41); and 

ethyl 4-[(1W-benzimidazol-2-yl)(phenylmethyl)amino]-1-piperidinecarboxylate (.intermediate 42). 

Example IX 

A mixture of 15.03 parts of ethyl 4-(5-fluoro-1tf-benzimidazol-2-ylamino)-1-piperidinecarboxylate, 9 
parts of 1-(chloromethyl)-4-fluorobenzene, 5.3 parts of sodium carbonate, 0.2 parts of potassium iodide and 
117 parts of /V,/V-dimethylformamide was stirred and heated over weekend at 70°C. The reaction mixture 
was cooled and poured onto water. The product was extracted twice with methylbenzene. The combined 
extracts were dried, filtered and evaporated. The residue was crystallized from a mixture of 2-propanone 
and 2,2'-oxybispropane. The product was filtered off and dried, yielding 13.4 parts (62.1 %) of ethyl 4-[[5(6)- 
fluoro-1-(4-fluorophenylmethyl)-1A/-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 182.5°C 
(intermediate 43). 

In a similar manner there were also prepared: 

ethyl 4-[[1-[(2-pyridinyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 161.5°C 
(intermediate 44); 

ethyl 4-[[1-(3-pyridinylmethyl)-1W-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp191.4°C 
(intermediate 45); 

ethyl 4-[[1-(2-pyrazinylmethyl)-1f/-benzimidazol-2-yl]amino]-1-piperidinecarboxylatedihydrobromide 
monohydrate; mp 178.5— 179.3°C (intermediate 46); 

ethyl 4-[[1-(4-thiazolylmethyl)-1/y-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp 156.2°C 
(intermediate 47); 

ethyl 4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]methylamino]-1-piperidinecarboxylate as a 
residue (intermediate 48); and 

ethyl 4-[[1-[(5-methyl-1W-imidazol-4-yl]methyl-1A/-benzimidazol-2-yl]amino]-1-piperidinecarboxylate 
dihydrochloride; mp 233.7°C (intermediate 49). 

Example X 

A mixture of 50 parts of ethyl 4-[[3-(2-furanylmethyl)-3W-imidazol[4,5-b]pyridin-2-yl]amino]-1- 
piperidinecarboxylate, 50 parts of potassium hydroxide, 400 parts of 2-propanol and 20 drops of water was 
stirred and refluxed for about 5 hours. The reaction mixture was evaporated and water was added to the 
residue. The product was extracted twice with 4-methyl-2-pentanone. The combined extracts were dried, 
filtered and evaporated. The solid residue was stirred in 1,1'-oxybisethane. The product was filtered off and 
dried, yielding 34 parts (85%) of 3-(2-furanylmethyl-/V-(4-piperidinyl)-3/y-imidazo[4,5-b]pyridin-2-amine; 
mp 159.0°C (intermediate 50). 

Following the same procedure there were also prepared: 

1-(2-furanylmethyl)-/V-(4-piperidinyl)-1/Y-benzimidazol-2-amine; mp 21 1.0°C (intermediate 51); 
/V-(4-piperidinyl)-1-(2-thienylmethyl)-1W-benzimidazoi-2-amine; (intermediate 52); 
1-(3-furanylmethyl)-/V-(4-piperidinyl)-1/y-benzimidazol-2-amine; (intermediate 53); 
1-[(5-methyl-2-furanyl)methyl]-A/-(4-piperidinyl)-1/y-benzimidazol-2-amine as a residue (intermediate 

54) ; 

1-[(4-methoxyphenyl)methyl]-W-(4-piperidinyl)-1W-benzimidazol-2-amine; mp 1 78. 1°C (intermediate 

55) ; 

1-[(4-fluorophenyl)methyl]-5-methoxy-/V-(4-piperidinyl)-1W-benzimidazol-2-amine (intermediate 56); 
1-[(4-fluorophenyl)methyl]-/V-methyl-/V-(4-piperidinyl)-1W-benzimidazol-2-amine dihydrochloride 
monohydrate; mp 222.2°C (intermediate 57); 

1-[(4-fluorophenyi)methyl]-6-methoxy-/V-(4-piperidinyl)-1W-benzimidazol-2-amine (intermediate 58); 

and 

/V-(phenylmethyl)-/V-(4-piperidinyl)-1W-benzimidazol-2-amine; (intermediate 59). 



Example XI 

A mixture of 30 parts of ethyl 4-[[1-[(2-pyridinyl)methyl]-1«-benzimidazol-2-yl]amino]-1- 
piperidinecarboxylate and 300 parts of a hydrobromic acid solution 48% in water was stirred and heated for 
3 hours at 80°C. The reaction mixture was evaporated and the residue was crystallized from methanol, 
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yielding 41 parts (93.2%) of /V-{4-piperidinyl)-1-[(2-pyridinyl)methyl]-1/y--benzimidazol-2-amine 
trihydrobromide; mp 295.9°C (intermediate 60). 

Following the same procedure there were also prepared: 

/V-(4-piperidinyl)-1-(3-pyridinylmethyl)-1/y-benzimidazol-2-amine trihydrobromide; mp260°C 
5 (intermediate 61); 

yV-(4-piperidinyl)-1-(2-pyrazinylmethyl)-1W-benzimidazol-2-amine trihydrobromide; (intermediate 62); 
1-[(4-fluorophenyl)methyl]-A/-(4-piperidinyl)-1//-imidazo[4,5-b]pyridin-2-aminedihydrobromide; mp 

+300.6°C (intermediate 63); 

1-[(4-fluorophenyl)methyl]-/V-(4-piperidinyl)-1W-imidazo[4,5-c]pyridin-2-aminedihydrobromide;mp 

10 279.4°C (intermediate 64); 

/V-(4-piperidinyl)-3-(2-pyridinylmethyl)-3W-imidazo[4,5-b]pyridin-2-amine trihydrobromide; mp 265.5 C 

(intermediate 65); 

3-[(4-fluorophenyl)methyl]-/V-(4-piperidinyl)-3/y-imidazo[4,5-c]pyridin-2-aminedihydrobromide 
monohydrate; mp 291. 6°C (intermediate 66); 
75 /V-(4-piperidinyi)-1-(4-thiazolylmethyl)-1/V-benzimidazol-2-amine dihydrobromide monohydrate; mp 
223.5°C (intermediate 67); and 

1-[(5-methyl-1W-imidazol-4-yl)methyl]-/V-(4-piperidinyl)-1W-benzimidazol-2-amine trihydrobromide; 

mp 272.1°C (intermediate 68). 

Example XII 

20 To 2 parts of a solution of 2 parts of thiophene in 40 parts of ethanol were added 15 parts of ethyl 4 - 
oxo - 1 - piperidinecarboxylate, 25 parts of 1 - (4 - fluorophenylmethyl) - N - (4 - piperidinyl) - 1/7- 
benzimidazol - 2 - amine and 200 parts of methanol. The whole was hydrogenated at normal pressure and 
at room temperature with 5 parts of platinum-on-charcoal catalyst 5%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 

25 purified by column-chromatography over silica gel using a mixture of trichloromethane and methanol 
(90:10 by volume) as eluent. The pure-fractions were collected and the eluent was evaporated. The residue 
was converted into the hydrochloride salt in 2-propanol and 2-propanone. The salt was filtered off and 
dried, yielding 13.6 parts of ethyl 4 - [1 - (4 - fluorophenylmethyl) - 1/V - benzimidazol - 2 - yl - 
amino][1,4' - bipiperidine] -1' - carboxylate dihydrochloride monohydrate mp 260°C (intermediate 69). 

30 A mixture of 25 parts of 1 - (phenylmethyl) - 3 - piperidinone hydrochloride, 55 parts of 1 - [(4 - 
fluorophenyllmethyl] - N - (4 - piperidinyl) - 1W - benzimidazol - 2 - amine dihydrobromide, 1 part of a 
solution of thiophene in ethanol 4%, 50 parts of potassium acetate and 500 parts of 2-methoxyethanol was 
hydrogenated at normal pressure and at 50°C with 5 parts of palladium-on-charcoal catlayst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 

35 The residue was taken up in water and the whole was alkalized with sodium hydroxide. The product was 
extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was 
crystallized twice from acetonitrile. The product was filtered off and dried, yielding 9.75 parts of 1 - [(4 - 
fluorophenyl)methyl] - N - [V - (phenylmethyl) - [1,3' - bipiperidin] - 4 - yl] - 1/V - benzimidazol - 2 - 
amine; mp 174.6X (intermediate 70). 

40 Example XIII 

A mixture of 21 parts of ethyl 4 - [1 - (4 - fluorophenylmethyl) - 1/V - benzimidazol - 2 - 
ylamino][1 ,4' - bipiperidine) - 1 ' - carboxylate and 450 parts of hydrobromic acid solution 48% was stirred 
and refluxed for 16 hours. The reaction mixture was evaporated. From the residue the free base was 
liberted in the conventional manner with sodium hydroxide in water and extracted with dichloromethane. 
The extract was dried, filtered and evaporated, yielding 8 parts (50%) of N -[1 -(4 -fluorophenylmethyl) - 
1/-/ - benzimidazol - 2 - yl][1,4' - bipiperidine] - 4 - amine as a residue (intermediate 71). 

Example XIV 

A mixture of 11.3 parts of 1 - [(4 - fluorophenyl)methyl] - N - [V - (phenylmethyl) - [1,3' - 
50 bipiperidin] - 4 - yl] - 1/V - benzimidazol - 2 - amine and 200 parts of methanol was hydrogenated at 
normal pressure and at room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 
The residue was suspended in 2,2'-oxybispropane. The product was filtered off and dried, yielding 8.5 parts 
(91.5%) of N - ([1,3' - bipiperidin] - 4 - yl) - 1 - [(4 - fluorophenyllmethyl] - H/V - benzimidazol - 2 - 
55 amine (intermediate 72). 



A mixture of 2.7 parts of 2.ohlor„ao«ooitrilo, 19.5 parts of k N ^^^^^^- 
65 there were also prepared: 
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In a similar manner there was also prepared: 

('c/s+fra/7sM-[[1-[(4-fluoropenyl)methyl]-1W-benzimida2ol-2-yl)amino]-3-methyl-1-piperidineaceto- 
nitrile; mp. 150.1°C (intermediate 100). 

5 Example XVI 

To a stirred mixture of 3.14 parts of 3-furancarboxylic acid, 6 parts of A/,/V-diethylethanamine and 390 
parts of dichloromethane were added 7.2 parts of 2-chloro-1-methylpyridinium iodide. After stirring for 10 
minutes at room temperature, 7 parts of 4-[(1/y-benzimidazol-2-yl)amino]-1-piperidineacetonitrile were 
added and the whole was stirred for 1 hour at room temperature. The reaction mixture was washed with 

w water. The organic phase was dried, filtered and evaporated. The residue was crystallized from acetonitrile, 
yielding 7 parts (74%) of 4-[[1-(3-furanylcarbonyl)-1/y-benzimidazol-2-yl]amino]-1-piperidineacetonitrile 
(intermediate 101). 

Example XVII 

15 A mixture of 17 parts of 4-[[3-(2-pyridinylmethyl)-3«-imidazol[4,5-b]pyridin-2-yl]amino]-1-piperidine- 
acetonitrile and 400 parts of methanol, saturated with ammonia, was hydrogenated at normal pressure and 
at room temperature with 3 parts of Raney-nickel catalyst. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was crystallized from 
acetonitrile, yielding 15- parts (90%) of /V-[1-(2-aminoethyl)-4-piperidinyll-3-(2-pyridinylmethyl)-3W-. 

20 imidazo[4,5-b]pyridin-2-amine) mp. 151. 1°C (intermediate 102). 

Following the same procedure and using equivalent amounts of the appropriate starting materials 
there were also prepared: 
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In a similar manner there was also prepared: 
fc/s+fra/7s;-/V-[1-(2-aminoethyl)-3-m^ 
amine; mp. 132.2°C (intermediate 128). 

Example XVIII 

To 180 parts of tetrahydrofuran were added carefully 2.4 parts of lithium aluminium hydride under 
nitrogen atmosphere. Then there was added dropwise a solution of 7 parts of 4-[[1-(3-furanylcarbony -1W- 
benzimida 2 ol-2-yl]amino]-1-piperidineacetonitrile in tetrahydrofuran: temp, rose to 5C IC. Upon 
completion, stirring was continued overnight at reflux temperature. The reaction mixture was cooled m an 
ice-bath and decomposed by the successive additions of 3 parts of water, 9 parts of a sodium hydraade 
solution 15% and 9 parts of water. The whole was filtered over Hyflo and the filtrate was evaporated. The 
residue was purified by filtration over silica gei using a mixture of trichloromethane and methanol (80.20 
by volume) saturated with ammonia, as eluent. The pure fractions were ^i'ected and the el ue nt was 
evaporated. The residue was crystallized from acetonitrile, yielding 3.6 parts (69.5%) of A/-[1-(2-am.no- 
ethyl)-4-piperidinyl)-1/y-benzimidazol-2-amine; mp. 99.8°C (intermediate 129). 

Example XIX 

A mixture of 9.25 parts of 1-chloro-2-propanone, 48.6 parts of 1-(4-fluorophenylm|thyl)-/VM4-p l peri- 
dinvl)-1rV-benzimidazol-2-amine dihydrobromide, 32 parts of sodium, carbonate and 135 parts of /V,/V-di- 
methylformamide was stirred and heated overnight at 50°C. The reaction mature was poured onto water 
and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and ev *po ated. 
The residue was crystallized from 4-methyl-2-pentanone, yielding 15 parts (39.5%) of i 1-[4-[[1-t(4-fluoro- 
phenyi)methyll-1W-benzimidazol-2-yl]amino]-1-piperidinyl]-2-propanone(.nter^ ninoriH inv,il 

A mixture of 5.7 parts of 1-[4-[[1-[(4-fluorophenyl)methyl]-1W-benz.midazol-2-yl]aminol-1-piperid^inyl]- 
2-propanone, 2.1 parts of hydroxylamine hydrochloride, 20 parts of pyridine, 10 parts of ethanol and I2.b 
parts of water was stirred for 3 hours at 65X. The reaction mixture was poured onto water and the who e 
was alkalized with sodium hydroxide. The product was filtered off and dried, yielding 5.5 parts (93 /£>] I of 1- 
[4-[[1-[(4-fluorophenyl)methyl]-1rV-benzimidazol-2-yl]amino]-1-piperidinyl]-2-propanone, oxime; mp. 202 u 

'"^TmixTu^oM parts of i-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]-2- 
propanone, oxime and 120 parts of methanol, saturated with ammonia was hydrogenated at norma 
pressure and at room temperature with 2 parts of Raney-nickel catalyst. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 
crystanfzed from acetonitrile, yielding 1.3 parts (34%) of /v-[1-(2-aminopropyl)-4-p.per,d.nyl]-1-[<4- 
fluorophenyi)methyl]-1/y-benzimidazol-2-amine, mp. 178.3°C (intermediate 132). 

Example XX 

A mixture of 5.4 parts of ethyl (2-chloroethyl)carbamate, 19 parts of /V-(4-piperidinyl)-1-(4-thiazolyl- 
methyl)-1rV-benzimidazol-2-amine trihydrobromide monohydrate, 15 parts of sodium carbonate, 0.2 parts 
of sodium iodide and 90 parts of /V,/V-dimethylacetamide was stirred overnight at about 75°C. Water was 
added and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated, yielding 14 parts of ethyl [2-[4-[[1-(4-thiazolylmethyl)-1//-benzimidazol-2-yl]amino]-1-piperi- 
dinyi]ethyl]carbamate as an oily residue (intermediate 133). 

A mixture of 14 parts of ethyl [2-[4-[[1-(4-thiazoiylmethyl)-1W-benzimidazol-2-yl]amino]-1-piperidinyl]- 
ethyl]carbamate and 300 parts of a hydrobromic acid solution 48% in water was stirred and refluxed for 30 
minutes. The reaction mixture was evaporated. The sticky residue solidified in a mixture of ethanol and 
acetonitrile. The product was filtered off and dried, yielding 14 parts of /V-[1-(2-aminoethyl)-4-piperidinyl]-1- 
(4-thiazolylmethyl)-1//-benzimidazol-2-amine trihydrobromide (intermediate 134). 

Example XXI 

To 1 part of a solution of 2 parts of thiophene in 40 parts of ethanol were added 1 1 .3 parts of 1-(4-fluoro- 
phenylmethyl)-yV-[1-[2-[(phenylmethyl)amino]ethyl]-4-piperidinyl]-1H-benzimidazol-2-amine, 2 parts of 
paraformaldehyde, 10 parts of potassium acetate and 120 parts of methanol. The whole was hydrogenated 
at normal pressure and at room temperature with 2 parts of platinum-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off over Hyflo and the filtrate was 
evaporated, yielding 9.4 parts of 1-[(4-fluorophenyl)methyl]-/V-[1-[2-[methyl(phenylmethyl)amino]ethyl]-4- 
piperidinyl]-1/y-benzimidazol-2-amine as a residue (intermediate 135). 

A mixture of 9.4 parts of 1-[(4-fluorophenyl)methyl]-yV-[1-[2-(methyl(phenylmethyl)amino]ethyl]-4- 
piperidinyl]-1#-benzimidazol-2-amine and 120 parts of methanol was hydrogenated at normal pressure 
and at room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount 
of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was filtered off and dried, yielding 6.3 parts 
(64%) of 1-[(4-fluorophenyl)methyl]-A/-t1-[2-(methylamino)ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine 
trihydrochloride monohydrate; mp. 232.4°C (intermediate 136). 
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Example XXII 

During one hour, gaseous oxirane was bubbled through a stirred mixture of 6 parts of 1-(2-furanyl- 
methyl)-/V-(4-piperidinyl)-1tf-benzimidazol-2-amine and 40 parts of methanol. Stirring was continued for 3 
hours at room temperature. The reaction mixture was evaporated and the oily residue was converted into 
5 the (E)-2-butenedioate salt in ethanol and 2-propanone. The salt was filtered off and dried, yielding 6.5 parts 
of 4-[[1-(2-furanylmethyl)-1/y-benzimidazol-2-yl]amino]-1-piperidineethanol (E)-2-butenedioate (2:3) 
monohydrate; mp. 183.2°C (intermediate 137). 
In a similar manner there was also prepared: 

4-[1-(4-fluorophenylmethyl)-1/y-benzimidazol-2-ylamino]-1-piperidineethanol; mp. 138.7°C (inter- 
w mediate 138). 

Example XXIII 

A mixture of 7.5 parts of A^-[1-(2-aminoethyl)-4-piperidinyl]-1-[(4-methoxyphenyl)methyl]-1W-benzimid- 
azol-2-amine and 225 parts of a hydrobromic acid solution 48% in water was stirred and heated over week- 
end. After cooling, the precipitated product was filtered off and dried, yielding 7.3 parts (57%) of 4-[[2-[[1-(2- 
15 aminoethyl)-4-piperidinyl]amino]-1//-benzimidazol-1-yl]methyl]phenol trihydrobromide monohydrate; 
mp. >250°G (intermediate 139). 

Example XXIV 

A mixture of 12 parts of /V-[1-(2-aminoethyl)-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-5-methoxy-1/y- 
benzimidazol-2-amine and 150 parts af.a hydrobromic acid solution 48% in water was stirred and heated 
20 for 48 hours at 80°C. The reaction mixture was evaporated and the residue was suspended in 2-propanol. 
The product was filtered off and dried, yielding 18.5 parts (95.7%) of 2-[[1-(2-aminoethyl)-4-piperidinyl]- 
amino]-1-[(4-fluorophenyl)methyl]-1/y-benzimidazol-5-ol trihydrobromide monohydrate; mp. +250°C 
'intermediate 140). 

Example XXV 

25 To a stirred and cooled (below 10°C) mixture of 5.04 parts of carbon disulfide, 2.06 parts of N,N'- 
methanetetraylbistcyclohexanamine] and 45 parts of tetrahydrofuran was added dropwise a solution of 3.7 
parts of /V-[1-(2-aminoethyl)-4-piperidinyl]-1-(4-fluorophenylmethyl)-1W-benzimidazol-2-amine in tetra- 
hydrofuran. Upon completion, stirring was continued overnight while the mixture was allowed to reach 
room temperature. The reaction mixture was evaporated. The residue was purified by column-chromato- 

30 graphy over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated, yielding 4 parts (100%) of 1-(4-fluorophenyl- 
methyl)-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1/y-benzimidazol-2-amine as a residue (intermediate 
141). 

In a similar manner there were also prepared: 
35 1-(2-furanylmethyl)-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1W-benzimidazol-2-amine (inter- 
mediate 142); 

1-[(4-fluorophenyl)methyl]-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1//-imidazo[4,5-b]pyridin-2- 
amine as a residue (intermediate 143); 

/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-3-(2-pyridinylmethyl)-3H-imidazo[4,5-b]pyridin-2-amine 
40 (intermediate 144); and 

3-[(4-fluorophenyl)methyl]-yV-(1-(2-isothiocyanatoethyl)-4-piperidinyl]-3W-imidazo[4,5-b]pyridin-2- 
amine as a residue (intermediate 145). 

B. Preparation of Final Compounds 
45 Example XXVI 

1st Method 

A mixture of 1.14 parts of 2-chloropyrimidine, 3.7 parts of /V-[1-(2-aminoethyl)-4-piperidinyl]-1-(4- 
fluorophenylmethyl)-1W-benzimidazol-2-amine, 1.06 parts of sodium carbonate, 0.1 parts of potassium 
iodide and 135 parts of /V,/V-dimethylformamide was stirred and heated overnight at 70°C. The reaction 

50 mixture was poured onto water and the product was extracted with 4-methyl-2-pentanone. The extract was 
dried, filtered and evaporated. The residue was purified by column-chromatography over silica gel using a 
mixture of trichloromethane and methanol (96:4 by volume), saturated with ammonia, as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from acetonitrile, 
yielding 1.5 parts (34%) of 1-[(4-fluorophenyl)methyl]-AA-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]- 

55 1/y-benzimidazol-2-amine; mp. 168.4°C (compound 1). 

2nd. Method 

A mixture of 34.5 parts of 2-chloropyrimidine, 110 parts of A/-[1-(2-aminoethyl)-4-piperidinyl]-1-[(4- 
fluorophenyl)methyl]-1tf-benzimidazol-2-amine, 25 parts of sodium hydrogen carbonate and 1200 parts of 

60 ethanol was stirred and refluxed overnight. The reaction mixture was cooled and filtered over Hyflo. The 
filtrate was evaporated. The residue was purified by HPLC over silica gel using a mixture of trichloro- 
methane and methanol (95:5 by volume) saturated with ammonia, as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 82 parts 
(61%) of 1-[(4-fluorophenyl)methyl]-/V-[1-[2-[(2-pyridmidinyl)amino]ethyl]-4-piperidinyl]-1//-benzimidazol- 

65 2-amine; mp. 168.4°C (compound 1). 
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The following compounds were also prepared following the procedure described in the first method: 
3-[(4-fluorophenyl)methvl]-A:-[l42-[(2-pYridinvl)arnino]ethyl]-4-piperidinyl]-3A/-imidazo[4,5-b]pyridin- 

2-amine; m.p. 181. 8°C (compound 23); . 

2- [[2-[4-[[3-[(4-fluorophenyl)methyl]-3/y-imidazo[4,5-b]pyridin-2-yl]amino]-1-pipendmyl]ethyl]amino]- 

5 3-pyridinecarboxamide; mp.205.4°C (compound 24); „,,.._, r „ ^ ^ 

1-[(4-fluorophenyl)methyl]-/V-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-pipendinyl]-1«-imidazo[4,5-b]- 

pyridin-2-amine,mp.165.6°C (compound 25); 

1-[(4-fluorophenyl)methyl]-/V-[1-[2-(2-pyrimidinylamino]ethyl]-4-pipendinyl]-1W-imidazo[4,5-c]pyndin- 

2-amine; mp.203.1°C (compound 26); 
?o 3-(2-pyridinylmethyl)-A/-[1-[2-(2-pyrimidinylamino)ethyl]-4-pipendinyl)-3/y-imidazo[4,5-b]pyndin-2- 

amine(E)-2-butenedioate(2:3);mp. 181.2X (compound 27); 

3- (2-furanylmethyt)-/V-[1-[2-(2-pyrimidinylamino)ethyl]-4-piperidinyl)-3W-imidazo[4,5-b]pyndin-2- 

amine; mp. 139.9°C (compound 28); „„,,... , A e i 

3-[(4-fluorophenyl)methyl]-/V-[1-[2-[(2-pyrimidinylamino)ethyl]-4-pipendinyl]-3A/-imidazo[4,5-cJ- 
/5 pyridin-2-amine(E)-2-butenedioate(1:2);mp. 198.0°C (compound 29); 

/V-[1-[3-[(5-chloro-2-pyridinyl)amino]propyl]-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1/Y-benzimid- 

azol-2-aminetrihydrochloride monohydrate; mp. 196.5°C (compound 30); 

6-chloro-/V 4 -[2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidmyl]ethyl]-4,5- 

pyrimidinediaminejmp^ieJX (compound 31); and 
20 8-chloro-/V-[2-[4-[[1-[(4-fluorophenyl)methyl]-1/V-benzimidazol-2-yl]amino]-1-pipendmyl]ethyl]-3- 

phthalazinamine2-propanolate(1:1); mp. 139.7°C (compound 32). 

Example XXVII 

Following the procedure described in the first method of Example XXVI and using N,N- 
25 dimethylacetamide as solvent there were also prepared: 



Ar-NH-CH,-CH. 



X) 



Comp. 
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Ar 


R 1 


Base or 
salt 


mp. 
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2-pyrazinyl 


4-F— C 6 H 4 CH 2 


base 


209.5 


34 


2,6-(NH 2 ) 2 -4-pyrimidinyl 


4-F— C 6 H 4 CH 2 


H 2 0 


133.3 


35 


2-NH 2 ,6-CH 3 -4-pyrimidinyl 


4-F-C 6 H 4 CH a 


H 2 0 


124.7 


36 


3-NH 2 CO-2-pyridinyl 


4-F— C 6 H 4 CH 2 


base 


221.2 


37 


6-CI-3-pyridazinyl 


4-F— C 6 H 4 CH 2 


base 


196.8 


38 


4-quinolinyl 


4-F— C S H 4 CH 2 


base 


227.8 


39 


5-Br-2-pyridinyl 


4-F— C 6 H 4 CH 2 


base 


183.3 


40 


3-CI-2-pyridinyl 


4-F— C 6 H 4 CH 2 


base 


124—145 


41 


3-CH 3 -2-quinoxalinyl 


4-F— C 6 H 4 CH 2 


base 


198.2 


42 


5-NH 2 CO-2-pyridinyl 


4-F— C 6 H 4 CH 2 


base 


268.2 


43 


2-pyrimidinyl 


(2-furanyl)CH 2 


base 


186.8 


44 


2-quinolinyl 


4-F— C 6 H 4 CH 2 


base 


145.2 


45 


3-CI-2-pyridinyl 


4-F— C 6 H 4 CH 2 


3HCI 




46 


3-NH 2 CO-2-pyridinyl 


(2-furanyl)CH 2 


base 


246.2 
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Example XXVIII 

A mixture of 3.7 parts of /V-[1-(2-aminoethyi)-4-piperidinyl]-1-(4-fluorophenylmethyl)-1/y-benzimidazol- 
2-amine, 1 part of /V,/V-diethylethanamine and 45 parts of tetrahydrofuran was stirred at -20°C and there 
was added dropwise a solution of 1.5 parts of 2,4-dichloropyrimidine in tetrahydrofuran at this 

5 temperature. Upon completion, the mixture was allowed to reach slowly room temperature and stirring 
was continued overnight at room temperature. The precipitate was filtered off and the filtrate was 
evaporated. The residue was purified by column-chromatorgraphy over silica gel using a mixture of 
trichloromethane and methanol (90:10 by volume), saturated with ammonia, as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was converted into the hydrochloride salt in 2- 

w propanol. The salt was filtered off and dried, yielding 1.7 parts of /V-[1-[2-[(2-chloro-4- 
pyrimidinyl)amino]ethyl]-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-amine 
dihydrochloride monohydrate; mp. 287.4°C (compound 60). 
In a similar manner there were also prepared: 

/V-[1-[2-[(2-chloro-6-methyl-4-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1rt- 
is benzimidazol-2-amine;mp. 124.4°C (compound 61); and u , n , u 

A/-[i-[2-[(4-chloro-6-methyl-2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1-[(4-fluorophenyl)methylJ-1«- 
benzimidazol-2-amine; mp. 151.9X (compound 62). 



Example XXIX; 

A mixture of 3.4 parts of 6-chloro-3-nitro-2-pyridinamine, 7.4 parts of A/-[1-(2-aminoethyl)-4- 
piperidinyl]-1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-amine and 10 parts of ^^- 2 ™ mh *™™ 
was stirred and heated for 2 hours at 150X. The reaction mixture was cooled and taken up in methanol 
saturated with ammonia. The whole was evaporated and water was added to the residue. The product was 
extracted three times with 4-methyl-2- P entanone. The combined extracts were dried, filtered and 
evaporated in vacuo. The residue was purified by column-chromatography over silica gel using a mixture 
of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected an id the 
eluent was evaporated. The residue was crystallized from 4-methyl-2-pentanone, yielding 5 parts (50 A) 
of /v 6 -[2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-3-nitro-2,6-pyn- 

dinediamine; mp. 205.7°C (compound 63). 

Example XXX 

A mixture of 1.7 parts of 2-chloropyrimidine, 9.66 parts of 2-[[1-(2-aminoethyl)-4-p.pend l nyllam.no]-1- 
[(4-fluorophenyl)methyl]-1A/-benzimidazol-5-ol trihydrobromide, 5 parts of sodium hydrogen carbonate 
and 80 parts of ethanol was stirred and refluxed overnight. The reaction mixture was evaporated and the 
residue was taken up in trichloromethane. The organic phase was washed with water dried, filtered and 
evaporated. The residue was crystallized from a mixture of acetonitrile and methanol, yie ding 5.2 parts 
(83%) of 1-[(4-fluoro P henyl)methyl]-2-[[1-[2-(2-pyrimidinylamino)ethyl]-4-piper.dinyl]amino]-1W-ben Z imid- 

azol-5-ol; mp. 194.4°C (compound 64). 

In a similar manner there were also prepared: 

1-(phenylmethyl)-A/-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-pipendinyl]-1/y-benzimidazol-2-amine,mp. 

1M 1-mSyl5"[lS 
mP ' 1- 2 [?4 9 methTp P henyO^ 

amine; mp.123.6°C (compound 67); . 

1.[(4-chlorophenyl)methyl]-/V-[1-[2-[(2-pyrimidinyl)aminolethyl]-4-pipendinyll-1W-ben Z .m.dazol-2- 

amm H(Jme?h 7 oxypne 0 nyl)i 

amine; mp. 160.4°C (compound 69); „„„~,~ ( ^ 

yV-[1-[2-(2-pyrimidinylamino)ethyl]-4-piperidinyl]-1/y-benzimidazol-2-amine; mp. 208.6 C (compound 

70> 'l-[(4-fluoro P henyl)methyl]-5-methoxy-/V-[1-[2-(2-pyrimidinylamino)ethyl]-4-piperidinyl]-1W- 
benzimidazol-2-amine; mp. 160.7°C (compound 71); . 

/V-[H2-<2-pyrimidinylamino)ethyl]^^ 
butenedioate(1:2);mp.173.9°C (compound 72); «,„ii„h 0 r,r,i- mn 

4-[[24[l42-(2-pyrimidinylamino)ethyl]-4-piperidinyl]amino]-1W-benzimidazol-1-yl)methyl]phenol,mp. 

23 °1-l(4-SoJhen 7 y1)methyl]-6-methox 

i azol-2-amine; mp.200.1°C (compound 74); . ■ „ n,L on , 

1-[(4-fluorophenyl)methoxy]-/V-methoxy-/v-[1-[2-(2-pyrimidinylamino)ethyl]-4-pipendinyl]-1W-benz- 

imidazol-2-amine;mp.101.3°C (compound 75); and . 

/V-(phenylmethyl)-A/-[1-[2-(2-pyrimidinylamino)ethyl]-4-piperidmyl]-1W-benzimidazol-2-amme, mp. 

207.1°C (compound 76). 
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Example XXXI 

5.5 Parts of 4-[1-(4-fluorophenylmethy/)-1/V-benzimidazoN2-ylamino]-1-piperidineethanol and 135 parts 
of /V,/V-dimethylformamide were stirred at room temperature and 0.75 parts of a sodium hydride dispersion 
50% were added. After stirring for one hour at room temperature, 2.5 parts of 2-chloroquinoline were 
added and the whole was stirred overnight at room temperature. The reaction mixture was poured onto 
water and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated. The residue was crystallized from acetonitrile, yielding 4.3 parts (58%) of 1-[(4-fluorophenyl)- 
methyl]-A/-[1-[2-(2-quinolinyloxy)ethyl]-4-piperidiny'l]-1W-benzimidazol-2-amine; mp. 149.9°C (compound 
77). 

In a similar manner there were also prepared: 

/V-[1-[2-[(5-bromo-2-pyridinyl)oxy]ethyl]-4-piperidinyl]-1-(2-furanylmethyl)-1W-benzimidazol-2-amine; 
mp. 160.5°C (compound 78); 

1-[(4-fluorophenyl)methyl]-A/-[1-[2-[[2-(methylthio)-4-pyrimidinyl)oxy]ethyl]-4-piperidinyl]-1A/-benz- 
imidazol-2-amine; mp. 120.6°C (compound 79); 

1-[{4-fluorophenyl)methyl]-/V-[1-[2-[(3-methyl-2-quinoxalinyl)oxy]ethyl]-4-piperidinyl]-1W-benzimid- 
azol-2-amine; mp. 168.4°C (compound 80); 

1-[(4-fluorophenyl)methyl]-/V-[1-[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine; 
mp. 133.8X (compound 81); 

* /V-[1-[2-[(5-bromo-2-pyridinyl)oxy]ethyl]-4-piperidinyl]-1-t(4-fluorophenyl)methyl]-1/y-benzimidazol-2- 
amine; mp. 161 .5°C (compound 82); 

1-(2-furanylmethyl)-/V-[1-[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]-1/y-benzimidazol-2-amine(E)-2- 
butenedioate (1:2); mp. 190.4°C (compound 83); and 

1- [(4-fluorophenyl)methyl]-A/-[1-[2-(2-pyridinylmethoxy)ethyl]-4-piperidinyl]-1Ay-benzimidazol-2-amine 
(E)-2-butenedioate(1:2); mp. 162°C (compound 84). 

Example XXXII 

A mixture of 2.7 parts of 5-[(4-chlorophenyl)methyl]-2-(methylthio)-4(1W)-pyrimidinone and 3.67 parts 
of yV-[1-(2-aminoethyl)-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-amine was stirred and 
heated for 4 hours at 140°C. The reaction mixture was cooled and taken up in trichloromethane. The 
solution was purified by column-chromatography over silica gel using a mixture of trichloromethane and 
methanol (96:4 by volume), saturated with ammonia, as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was suspended in 1 ,1 '-oxybisethane, yielding 4.5 parts (76.8%) of 5-[(4- 
chlorophenyl)methyl]-2-[[2-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinyl]- 
ethyl]amino]-4(1/y)-pyrimidinone monohydrate; mpo. 150.6— 158.7°C (compound 85). 

Following the same procedure and using equivalent amounts of the appropriate starting materials 
there were also prepared: 

2- [[2-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]amino]-6-propyl- 
4-pyrimidinol; mp. 164.8°C (compound 86); 

2-[[2-[4-[t1-[(4-fluorophenyl)methyl]-1A/-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]amino]-4(1/y)- 
pyrimidinone; mp. 150.4°C (compound 87); 

2-[[2-[4-[[1-[(4-fluorophenyl)methyl]-1rV-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]amino]-4(1A/)- 
quinazolinone; mp. 264.2°C (compound 88); 

2-[[2-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]amino]-6- 
(phenylmethyl)-4(1#)-pyrimidinone; mp. 134.5°C (compound 89); and 

2-[[2-[4-[[1-[{4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]amino]-6- 
methyl-4(1W)-pyrimidinone; mp. 143.6°C (compound 90). 

Example XXXIII 

A mixture of 1.12 parts of 2-pyrimidinethiol, 4.6 parts of /V-[1-(2-chloroethyl)-4-piperidinyl]-1-(4- 
fluorophenylmethyl)-1//-benzimidazol-2-amine dihydrochloride, 4 parts of potassium carbonate and 80 
parts of 2-propanone was stirred for 3 days at room temperature. The reaction mixture was filtered and the 
filtrate was evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was crystallized from a mixture of 2-propanone and 
2,2'oxybispropane, yielding 1.7 parts (35.8%) of 1-[(4-fluorophenyl)methyl]-A/-[1-[2-(2- 
pyrimidinylthio)ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine; mp. 146.1— 147.7°C (compound 91). 

In a similar manner there was also prepared: 

2-[2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethylthio]-4(1W)- 
quinazolinone monohydrate; mp. 133.4X (compound 92). 

Example XXXIV 

To 1 part of a solution of 2 parts of thiophene in 40 parts of ethanol were added 8 parts of 1-[(4- 
fluorophenyl)methyl]-/V-[1-[2-[(3-nitro-2-pyridinyl)amino]ethyl]-4-piperidinyl]-1/y-benzimidazol-2-amine 
and 200 parts of methanol. The whole was hydrogenated at normal pressure and at room temperature with 
2 parts of platinum-on-charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the 
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catalyst was filtered off and the filtrate was evaporated. The residue was purified by column- 
chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the hydrochloride salt in acetonitrile and 2-propanol. The salt was filtered off and heated in ethanol. After 
stirring for a while, the whole was cooled. The product was filtered off and dried, yielding 3.4 parts of ^-[2- 
[4-[{1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-2,3-pyridinediamine 
trihydrochloride; mp. 256.5°C (compound 93). 

Example XXXV 

A mixture of 3.2 parts of /V-[1-[2-[(2-chloro-4-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1-[(4- 
fluorophenyl)methyl]-1W-benzimidazol-2-amine dihydrochloride, 3 parts of calcium oxide and 120 parts of 
methanol was hydrogenated at normal pressure and at room temperature with 2 parts of palladium-on- 
charcoal catalyst 20%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated. The residue was crystallized from a mixture of acetonitrile and 2,2'- 
oxybispropane. The product was filtered off and dried, yielding 1.1 parts of 1-[(4-fluorophenyl)methyl]-/V- 
[1-[2-(4-pyrimidinylamino)ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine hemihydrate; mp. 133.9°C 
(compound 94). 

In a similar manner there were also prepared: 

yV-[2-[44[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-1- 
phthalazinamine; mp. 178.1°C (compound 95); 

A/*-[2-[4-[[1-[(4-fluorophenyl)methyl]-1/T'-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-4,5- 
pyrimidinediamine; mp. 207 .7°C (compound 96); and 

A/-[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]-1'-(2-pyridinyl)-[1,4'-bipiperidin]-4-amine (E)-2- 
butenedioate (2:3) monohydrate; mp. 226.1°C (compound 97). 

Example XXXVI 

A mixture of 6 parts of yV-[1-[2-[(6-chloro-4-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1-[(4- 
fluorophenyl)methyl]-1/y-benzimidazol-2-amine, 2.5 parts of a sodium methoxide solution 30% and 40 
parts of methanol was stirred and refluxed overnight. The reaction mixture was evaporated and water was 
added to the residue. The product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered 
and evaporated. The residue was purified by column-chromatography over silica gel using a mixture of 
trichloromethane and methanol (90:10 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from acetonitrile, yielding 1.4 parts of 1-[(4- 
fluorophenyl)methyl]-A/-[1-[2-[(6-methoxy-4-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1/y-benzimidazol-2- 
amine; mp. 145.8°C (compound 98). 

Example XXXVII 

A mixture of 4.5 parts of 1-[(4-fluorophenyl)methyl]-/V-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]- 
1/¥-benzimidazol-2-amine, 15 parts of acetic aeid anhydride and 140 parts of acetic acid was stirred and 
refluxed overnight. The reaction mixture was evaporated. The residue was taken up in water and the whole 
was alkalized with ammonium hydroxide. The product was extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was purified by HPLC over silica gel using a mixture of 
methylbenzene and ethanol (90:10 by volume) as eluent. The second fraction was collected and the eluent 
was evaporated. The residue was converted into the (E)-2-butenedioate salt in methanol. The salt is filtered 
off and dried, yielding 1.2 parts (16.5%) of /v-[2-[4-[[1-[(4-fluorophenyl)methyi]-1W-benzimidazol-2- 
yl]amino]-1-piperidinyl]ethyl]-/V-(2-pyrimidinyl)acetamide (E)-2-butenedioate (1:2); mp. 191. 1°C 
(compound 99). 

Example XXXVIII 

To a stirred and cooled (0—1 0°C) mixture of 4.45 parts of 1-[(4-fluorophenyl)methyl]-/V-[1-[2-[(2- 
pyrimidinyl)amino]ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine, 1.5 parts of /V,/V-diethylethanamine and 
45 parts of tetrahydrofuran was added dropwise a solution of 1.4 parts of benzoyl chloride in 45 parts of 
tetrahydrofuran. Upon completion, stirring was continued overnight at room temperature. The reaction 
mixture was evaporated. The residue was purified by column-chromatography over silica gel using a 
mixture of trichloromethane and methanol (90:10 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the (E)-2-butenedioate salt in ethanol. The 
salt was filtered off and dried, yielding 4.9 parts of /V-[2-[4-[[1-fluorophenyl)methyl]-1«-benzimidazol-2- 
yl]amino]-1-piperidinyl]ethyl]-/V-(2-pyrimidinyl)benzamide (E)-2-butenedioate (1:2); mp. 201.8°C 
(compound 100). 

Example IXL 

A mixture of 1.27 parts of 2-ethenylpyrazine, 6.48 parts of 1-[(4-fluorophenyl)methyl]-/v-(4-piperidinyl)- 
1W-benzimidazol-2-amine, 0.3 parts of acetic acid and 40 parts of methanol was stirred and refluxed for 48 
hours. The solvent was evaporated. The residue was purified by column-chromatography over silica gel 
using a mixture of trichloromethane and methanol (88:12 by volume) as eluent. The pure fractions were 
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collected and the eluent was evaporated. The residue was washed with 2,2'-oxybispropane and crystallized 
from 27 parts of methyl benzene, yielding 2.4 parts of 1-(4-fluorophenylmethyl)-/V-[1-[2-(2-pyrazinyl)ethyl]-' 
4-piperidinyl]-1#-benzimidazol-2-amine; mp. 165.3 Q C (compound 101). 

5 Example XL 

A mixture of 1 part of 3-pyridinemethanamine, 3.9 parts- of 1-(4-fluorophenylmethyl)-/V-[1-(2- 
. isothiocyanatoethyl)-4-piperidinyl]-1#-benzimidazol-2-amine and 45 parts of tetrahydrofuran was stirred 
for 4 hours at room temperature. The reaction mixture was evaporated in vacuo. The residue was purified 
by column-chromatography over silica gel using a mixture of trichloromethane and methanol (94:6 by 
10 volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from a mixture of 2-propanone and 2,2'-oxybispropane, yielding 3.4 parts (65.7%) of /V-[2-[4- 
[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-N'-(3- 
pyridinylmethyDthiourea; mp. 147.2°C (compound 102). 
In a similar manner there were also prepared: 
15 A/-[2-[4-[[1-[(4-fluorophenyl)methyl]-1/y-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-/V'-(2- 
pyridinylmethyUthiourea; mp. 182°C (compound 103); 

/V-[2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-A/'-(3- 
pyridinyOthiourea; mp. 113.5— 117.7°C (compound 104); 

/V-[2^[4-[[1-[(4-fluorbphenyl)methyl]-1W-benzimidazol-2-yl}amino]-1-piperidinyl]ethyl]-/V'-(2- 
20 pyridinyOthiourea; mp. 192.6°C (compound 105); 

/V-(4-amino-3-pyridinyl)-/V'-[2-[4-[[1-[(4-fluorophenyl)methyl]-1/y-benzimidazol-2-yl]amino]-1- 
piperidinyl]ethyl]thiourea (compound 106); 

/V-(3-amino-2-pyridinyl)-yV'-[2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1- 
piperidinyl]ethyl]thiourea (compound 107); 
25 /V-(4-amino-3-pyridinyl)-/V'-[2-[4-[[1-[(2-furanylmethyl]-1/y-benzimidazol-2-yl]amino]-1- 
piperidinyl]ethyl]thiourea (compound 108); 

/V-(4-amino-3-pyridinyl)-/V'-[2-[4-[[1-[(4-fluorophenyl)methyl]-1/y-imidazo[4,5-b]pyridin-2-yl]amino]-1- 
piperidinyl]ethyl]thiourea (compound 109); 

/V-(4-amino-3-pyridinyl)-/V'-[2-t4-tt3-(2-pyridinylmethyl)-3W-imidazo[4,5-b]pyridin-2-yl]amino]-1- 
30 piperidinyl]ethyl]thiourea (compound 110); and 

A/-(4-amino-3-pyridinyl)-/V'-[2-[4-[[3-[(4-fluorophenyl)methyl)-3//-imidazo[4,5-b]pyridin-2-yl]amino]-1- 
piperidinyl]ethyl]thiourea (compound 111). 

Example XLI 

35 To a stirred mixture of 1.7 parts of 2-quinolinecarboxylic acid, 2.02 parts of yV,/V-diethylethanamine and 
195 parts of dichloromethane were added 2.55 parts of 2-chloro-1-methylpyrimidinium iodide and stirring 
was continued for 15 minutes at room temperature. Then there was added a mixture of 4.4 parts of 4-[1-(4- 
■ fluoro-phenylmethyl)-1#-beznimidazol-2-ylamino]-1-piperidineethanol and 2.02 parts of N,N- 
diethyiethanamine in 130 parts of dichloromethane and the whole was stirred for one hour at room 

40 temperature. The reaction mixture was washed with water, dried, filtered and evaporated. The residue was 
purified by column-chromatography over silica gel using a mixture of trichloromethane and methanol 
(95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue 
was converted into the (E)-2-butenedioate salt in 2-propanone. The salt was filtered off and dried, yielding 
0.7 parts (9.5%) of [2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-2- 

45 quinolinecarboxylate (E)-2-butenedioate (1:2); mp. 197.8°C (compound 112). 

Example XLII 

To a stirred mixture of 2.1 parts of 3-amino-2-pyrazinecarboxylic acid, 2.8 parts of N,N- 
dibutylbutanamine and 195 parts of dichloromethane were added 3.83 parts of 2-chloro-1- 
50 methylpyridinium iodide. After stirring for 15 minutes at room temperature, 5.5 parts of /V-[1-(2- 
aminoethyl)-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1«-benzimidazol-2-amine were added and stirring 
was continued for one hour. The reaction mixture was washed with water, dried, filtered and evaporated. 
The residue was stirred in 2,2'-oxybispropane. The latter was decanted and the residue was purified by 
column-chromatography over silica gel using a mixture of trichloromethane and methanol (96:4 by 
55 volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from 1,1'-oxybisethane, yielding 2.8 parts (38%) of 3-amino-A/-[2-[4-[[1-[(4- 
fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-2-pyrazinecarboxamide; mp. 
156.9°C (compound 113). 

In a similar manner there were also prepared: 
eo /V-[2-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-2- 
quinolinecarboxamide (E)-2-butenedioate (1 :2); mp. 243.6°C (compound 114); 

2-chloro-/V-[2-[4-[[1-[(4-fluorophenyl)methy[]-1W-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-3- 
• pyridinecarboxamide (E)-2-butenedioate (1 :2); mp.211.7°C (compound 115); and 

6-chloro-/V-[2-[4-[[1-[(4-fluorophenyl)methyi]-1/V-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-3- 
65 pyridinecarboxamide (E)-2-butenedioate (1 :2); mp. 232.7°C (compound 116). 
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Example XLIII 

A mixture of 2.2 parts of 3-bromo-1-propanamine hydrobromide, 4.1 parts of 1-[(4- 
fluorophenyl)methyl]-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1W-benzimidazol-2-amine, 2.2 parts of 
sodium carbonate and 135 parts of tetrahydrofuran was stirred overnight at room temperature. The 

5 reaction mixture was further stirred and refluxed for 3 hours. The mixture was filtered and the filtrate was 
evaporated. The residue was purified by column-chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume), saturated with ammonia, as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 2.5 
parts of 1-[(4-fluorophenyl)methyl]-/V-[1-[2-[(5,6-dihydro-4/y-1,3-thiazin-2-yl)amino]ethyl]-4-piperidinyl]-1W- 

io benzimidazol-2-amine monohydrate; mp. 121.4°C (compound 117). 

Claims 

1. A chemical compound having the formula 



15 



20 




a pharmaceutical^ acceptable acid addition salt or a stereo-chemicaily isomeric form thereof, wherein: 
A is a bivalent radical having the formula 

— CH=CH— CH=CH— " (a), 

— N=CH— CH=CH— (b). 



-CH=N— CH=CH— (c), 

— CH=CH— N=CH— (d), 
or 

— CH=CH— CH=N— (e), 

one or two hydrogen atoms in said radicals (a)— (e) may, each independently from each other, be 
replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and lower alkyl; 

Ft 1 is a member selected from the group consisting of hydrogen, alkyl, cycloalkyl, Ar 1 and lower alkyl 
substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen, lower alkyl, cycloalkyl, (lower alkyl)- 
CO— and Ar 2 -lower alkyl; 

L is a member selected from the group consisting of a radical of formula 



Het - C s H 2s-0' 

a radical of formula 

Het-C S H 2S -Y— Alk 

and a radical of formula 



Het — C s H 2s — Z — C — Y — Alk — (h), 

wherein 

n is 0 or the integer 1 or 2; 

s is 0 or an integer of from 1 to 6 inclusive; 

Alk is lower alkanediyl; 

Y is 0, S, NR 3 or a direct bond; 

X is 0, S, CH— N0 2 or NR 4 ; 

Z is O, S, NR 5 or a direct bond; and 

Het is a member selected from the group consisting of a pyridinyl radical which is optionally 
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substituted with one or two substituents each independently selected from the group consisting of halo, 
amino, nitro, cyano, aminocarbonyl, lower aikyl, lower alkyloxy, lower alkylthio, lower alkyloxycarbonyl, 
hydroxy, lower alkylcarbonyloxy, Ar 2 -lower alkyl and carboxyl; a pyridinyloxide radical optionally 
substituted with nitro, a quinolinyl. radical which is optionally substituted with a lower aikyl radical; a 

s pyrimidinyl radical which is optionally substituted with one or two substituents each independently 
selected from the group consisting of halo, amino, hydroxy, lower alkyl, lower alkyloxy, lower alkylthio and 
(Ar z )-lower alkyl; a quinazolinyl radical which is optionally substituted with a hydroxy radical or a lower 
alkyl radical; a pyridazinyl radical which is optionally substituted with a lower alkyl radical or a halo radical; 
a quinoxaiinyl radical which is optionally substituted with a lower alkyl radical; a pyrazinyl radical which is 

w optionally substituted with a halo radical, an amino radical or a lower alkyl radical; a phthalazinyl radical 
which is optionally substituted by a halo radical; and a 5,6-dihydro-4/Y-1,3-thiazin-2-yl radical; 

said R 3 being hydrogen, lower alkyl, (Ar 2 )lower alkyl, 2-lower alkyloxy-1,2-dioxoethyl or a radical of 
formula — C(=X) — R 6 , R 6 being hydrogen, lower alkyl, Ar 2 , Ar 2 -lower alkyl, lower alkyloxy, ArMower 
alkyloxy, mono- or didower alkyl)amino, Ar 2 -lower alkylamino or Ar 2 -lower alkylflower alkyl)amino; 

75 said R 4 being hydrogen, lower alkyl, cyano, nitro, Ar 2 -sulfonyl, lower alkylsulfonyl, lower alkylcarbonyl 

or Ar 2 -carbonyl; and 

said R s being hydrogen or lower alkyl; 

provided that Het is other than pyridinyl or mono- or didower aklyloxy)pyridinyl where L is a radical (g) 
wherein Y is NR 3 or where L is a-radical (g) wherein s-is 0 and Y is a direct bond or where L is a radical (h) . 

2Q wherein X is 0 and'Z is NR S or a direct bond; 

wherein Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted with up 
to three substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano, 
trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and di(lower 
alkyllamino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO-; thienyl; halothienyl; furanyl; lower 

25 alkyl substituted furanyl; pyridinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted by loweraikyi; 
and wherein Ar 2 is a member selected from the group consisting of phenyl being optionally substituted 
with up to three substituents each independently selected from the group consisting of halo, hydroxy, 
nitro, cyano, trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, 
mono- and didower alkyl)amino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)— CO, and wherein halo 

30 is generic to fluoro, chloro, bromo and iodo; the term "lower alkyl" means straight and branch chained 
saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methyl, ethyl, 1- 
methylethyl, 1,1-dimethylethyl, propyl, 2-methylpropyl, butyl, pentyl and hexyl; "alkyl" means lower alkyl 
radicals, as defined hereinabove, and the higher homologs thereof having from 7 to 10 carbon atoms; the 
term "cycloalkyl" is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; and "lower alkanediyl" 

35 means bivalent straight or branch chained alkanediyl radicals having from 1 to 6 carbon atoms. 

2. A chemical compound according to claim 1 wherein L is a radical (g) or (h). 

3. A chemical compound according to claim 2 wherein Het is other than an optionally substituted 
pyridinyl radical. 

4. A chemical compound selected from the group consisting of 1-[2-(4-fluorophenyl)methyl]-A/-[1-[2- - 
40 [(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1#-benzimidazol-2-amine, the pharmaceutical^ acceptable acid 

addition salts and stereochemically isomeric forms thereof. 

5. An anti-allergic composition comprising an inert carrier material and as an active ingredient an anti- 
allergically effective amount of a chemical compound as claimed in any one of claims 1 to 4. 

6. An anti-allergic composition according to claim 5 which is in unit dosage form. 

45 7. An anti-allergic composition comprising an inert carrier material and as an active ingredient an anti- 

allergically effective amount of a chemical compound selected from the group consisting of 1-[(4- 
fluorophenyl)methyl]-/V-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine, the 
pharmaceutically acceptable acid addition salts and stereochemically isomeric forms thereof. 

8. A method of preparing an anti-allergic composition as claimed in any one of claims 5 to 7, 
so characterized by mixing an effective amount of a compound as claimed in any one of claims 1 to 4 with an 

inert carrier. 

9. A compound as claimed in any one of claims 1 to 4 for use as an anti-allergic agent. 

10. A chemical compound having the formula 



55 




(XVIII), 



eo a pharmaceutically acceptable acid addition salt or a stereochemically isomeric form thereof, wherein: 
A' is 

— CH=N— CH=CH— < c >< 
— CH=CH— N=H— (d), 
65 — CH=CH— CH=N— (e), 
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said N being attached to the carbon atom in 4-position of the imidazole ring; 
wherein 

R, Ft 1 and R 2 are as claimed in claim 1; 
L' is a radical of formula 



V_(CH 2 ) n 
or— Alk— Y— C{=X)— Z'H 

wherein 

n, Alk, Y and X are as claimed in claim 1; 

Alk' is a lower alkanediyl radical having from 1 to 5 carbon atoms; 
Y' is 0, S or NR 3 ; 

Z' is 0, S or NR 5 . . . „ 

1 1 . An anti-allergic composition comprising an inert carrier material and as an active ingredient an anti- 
allergically effective amount of a chemical compound as claimed in claim 10. 

12. A process for.preparing a chemical compound as claimed in claim 1, characterized by 

a) alkylating a piperidine of formula 

(III) 



with an intermediate of formula 



He t- Ql <"> 

in a reaction-inert solvent 

WhSr if V is hydrogen and 0,. combined with Het. forms a radical of formula L-W <ll-a), said W 
35 representing an appropriate reactive leaving group such as, for example, halo, e.g., chloro, bromo or ,odo, 
or a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenyisulfonyloxy; °r . 
ora sulfony oxy gro p g y _ sajd w , havjng the previous y defined meaning o W 

provided that, where s is 0, W may also represent a lower alkyloxy or lower alkylth.o group, and Q 2 is a 



radical of formula 



45 thus preparing a compound of formula 



Het-C H, -N 

6 2s \-(ChG^N 1 )- N _ T / N ^f~" A (I-a-l); or 



3) Q, is a radical of formula -C s H 2s -W and Q 2 is a radical of formula HY'-Alk- said Y' having the 
55 previously defined meaning of Y provided that Y is other than a direct bond, thus preparing a compound of 



formula 



(I-a-2); or 



S5 
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4. is a radical of formula — C s H 2s — W and Q 2 is a radical of formula HZ'— C(X)— Y— Alk— , said Z' 
having the previously defined meaning of Z provided that Z is other than direct bond, thus preparing a 
compound of formula 



•^■"•'■^jiifjC 1 



(I-a-3); or 



0 5) &, is a radical of formula — C s H 2s — Y'H and Q 2 is a radical of formula W— Alk— , thus preparing a 
compound of formula 

6) is a radical of formula — C s H 2s — Z— C(X)— Y'H and Q 2 is a radical of formula W— Alk, thus 
preparing a compound of formula 

3 

R . R l 

b) reacting an intermediate of formula 

Het— C s H 2s — Z'H (IV) 



30 with a piperidine of formula 

R 



X'-C-N-Alk- 



in a suitable reaction-inert solvent, thus preparing a compound of formula 

»1 



a compound of forr 
R R l 



said X' being 0 or S, 
with a piperidine of formula 



in a suitable reaction-inert solvent, thus preparing-a compound of formula 



et -C s H 2s -KH4-Y.-Al k -K^^Q 



(V) 



Hec-C H -Z'-C-N-Alk-N 

S 28 H \ / I 2 H |J * (I-b-l); or 

c] reacting an intermediate of formula 

Het— CsH^— N=C=X' (VI) 
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d) reacting an intermediate of formula 

X' 

Het— C s H 2s — C— OH 

with a piperidine of formula 




(VII) 



75 in a suitable reaction-inert solvent, if desired, after converting the OH-function in (VIII) in a suitable leaving 
group, thus preparing a compound of formula 



e) reacting a piperidine of formula 




(Ill-a) 



with a reagent of formula 

Het-lower alkanediyl — H 
in a suitable reaction-inert solvent, thus preparing a compound of formula 



Het-Alk- 



« f) cyclodesulfurizing an intermediate of formula 
R 



ediate of formula 

R s £ 



with an appropriate alkyl halide, metal oxide or metal salt in a reaction-inert solvent; and, if desired, 
converting the compounds of formula (I) into therapeutically active non-toxic acid-addition salt form by 
treatment with an appropriate acid or, conversely, converting the acid-addition salt into the free base form 
with alkali; and/or preparing stereochemically isomeric forms thereof. 

13 A process for preparing a chemical compound selected from the group consisting of 1-[(4- 
fluorophenyl)methyl]-/V-[1 [2-[(2-pyrimidinyl)amino]ethyll-4-piperidinyl]-1 W-benzimidazol-2-amine or a 
pharmaceutical^ acceptable acid-addition salt thereof, characterized by reacting /V-[1-(2-ammoethyl)-4- 
piperidinyl]-1-(4-fluorophenylmethyl)-1/V-benzimidazol-2-amine or a pharmaceutical^ acceptable acid- 
addition salt thereof with 2-chloropyrimidine in a suitable reaction-inert solvent; and, if desired, converting 
the compounds of formula (I) into the therapeutically active non-toxic acid-addition salt form by treatment 
with an appropriate acid or, conversely, converting the acid-addition salt into the free base form with alkali. 
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14. A process for preparing a chemical compound as claimed in claim"10, characterized by 
N-alkylating a piperidine of formula 

R _1 
HN Vn- 

with a reagent having the formula L'— W in a reaction-inert solvent, said W representing an appropriate 
reaction leaving group such as, for example, halo, e.g., chloro, bromo, or iodo, or a sulfonlyoxy group, e.g. 
methylsulfonyloxy or4-methylphenylsulfonyloxy; and, if desired, converting the compounds of formula (I) 
into the therapeutically active non-toxic acid-addition salt form by treatment with an appropriate acid or, 
conversely, converting the acid-addition salt into the free base form with alkali. 

Patentanspruche 

1, Eine chemische Verbindung mit der Formel 



ein pharmazeutisch annehmbares Saureadditionssalz oder eine stereochemisch isomere Form hievon, 
worin: 

A einen zweiwertigen Rest mit der Formel 

— CH=CH— CH=CH— (a), 

— N=CH— CH=CH— (b), 

-CH=N-CH=CH- (c), 

— CH=CH— N=CH— (d) 
oder 

— CH=CH— CH=N— (e) 

darstellt, worin 

einer oder zwei Wasserstoffatome in diesen Resten (a) bis (e), jeder unabhangig voneinander, durch 
Halogen, Niederalkyl, Niederalkyloxy, Trifluormethyl oder Hydroxy ersetzt sein kann; 

R fur ein "aus der aus Wasserstoff und Niederalkyl bestehenden Gruppe ausgewahltes Qlied steht; 

R 1 fur ein aus der aus Wasserstoff, Alkyl, Cycloalkyl, Ar 1 und durch einen oder zwei Ar 1 -Reste substi- 
tuiertes Niederalkyl bestehenden Gruppe ausgewahltes Glied steht; 

R 2 fiir ein aus der aus Wasserstoff, Niederalkyl, Cycloalkyl, (Niederalkyl)-CO— und Ar 2 -Niederalkyl 
bestehenden Gruppe ausgewahltes Glied steht; 

Lfur ein aus der aus einem Rest der Formel 



einem Rest der Formel 



einem Rest der Formel 



Het-CgHfe — Z — C — Y-Alk- 
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bestehenden Gruppe ausgewahltes Glied steht, worin 
n 0 Oder die ganze Zahl 1 oder 2 bedeutet; 
s O oder eine ganze Zahl von 1 bis einschlieUelich 6 bedeutet; 
Alk fur Niederalkandiyl steht; 
Y fur 0, S, NR 3 oder eine direkte Bindung steht; 
X fur 0, S, CH— N0 2 oder NR 4 steht; 
Z fur 0, S, NR 5 oder eine direkte Bindung steht; und . 

Het fur ein Glied, ausgewahlt aus der aus einem Pyridinylrest, der gegebenenfalls mit einem oder zwei 
Substituenten, jeder unabhangig ausgewahlt aus der aus Halogen, Amino, Nitro, Cyano, Aminocarbonyl, 
Niederalkyl, Niederalkyloxy, Niederaikylthio, Niederalkyloxycarbonyl, Hydroxy, Niederalkylcarbonyloxy, 
Ar 2 -Niederalkyl und Carboxyl bestehenden Gruppe, substituiert ist; einem Pyridinyloxid-Rest, der 
gegebenenfalls durch Nitro substituiert ist; einem Chinolinyl-Rest, der gegebenenfalls durch einen Nieder- 
alkylrest substituiert ist; einem Pyrimidinyl-Rest, der gegebenenfalls durch einen oder zwei Substituenten, 
jeweils unabhangig ausgewahlt aus der aus Halogen, Amino, Hydroxy, Niederalkyl, Niederalkyloxy, 
Niederaikylthio und (Ar 2 )-Niederalkyl bestehenden Gruppe, substituiert ist; einem Chinazolinyl-Rest, der 
gegebenenfalls durch einen Hydroxyrest oder einen Niederalkylrest substituiert ist; einem Pyridazinyl- 
Rest, der gegebenenfalls durch einen Niederalkylrest oder einen Halogenrest substituiert ist; einem 
Chinoxalinyl-Rest, der gegebenenfalls durch einen Niederalkylrest substituiert ist; einem Pyrazinylrest, der 
gegebenenfalls durch einen Halogenrest, einen Aminorest oder einen Niederalkylrest substituiert ist; 
einem Phthalazinyl-Rest, der gegebenenfalls durch einen Halogenrest substituiert ist; und einem 5,6- 
Dihydro-4W-1,3-thiazin-2-yl-Rest bestehenden Gruppe, steht; 

wobei der genannte Rest R 3 Wasserstoff, Niederalkyl, (Ar^Niederalkyl, 2-Niederalkyloxy-1,2-dioxoethyl 
oder einen Rest der Formel — C(=X) — R 6 darstellt, worin R 6 Wasserstoff, Niederalkyl, Ar 2 , Ai^-Niederalkyl, 
Niederalkyloxy, ArMMiederalkyloxy, Mono- oder Di(niederalkyl)amino, Ai^-Niederalkylamino oder Ar 2 - 
Niederalkyl(niederalkyl)amino bedeutet; 

welcher Rest R 4 Wasserstoff, Niederalkyl, Cyano, Nitro, Ar 2 -Sulfonyl, Niederalkylsulfonyl, Niederalkyl- 

carbonyl oder Ai^-Carbonyl bedeutet; und 

welcher Rest R s Wasserstoff oder Niederalkyl darstellt; 

mit der MalSgabe, dal3 Het eine andere Bedeutung als Pyridinyl oder Mono- oder Di(niederalkyloxy)- 
pyridinyl aufweist, wenn L fur einen Rest (g) steht, worin Y NR 3 ist, oder wenn L einen Rest (g) bedeutet, 
worin s den Wert O hat und Y eine direkte Bindung darstellt, oder wenn L einen Rest (h) bedeutet, worin X 
fur 0 steht und Z NR 5 oder eine direkte Bindung ist; 

worin Ar 1 fur ein Glied, ausgewahlt aus der aus Phenyl, das gegebenenfalls mit bis zu drei Substituenten, 
jeweils unabhangig ausgewahlt aus der aus Halogen, Hydroxy, Nitro, Cyano, Trifluormethyl, Niederalkyl, 
Niederalkyloxy, Niederaikylthio, Mercapto, Amino, Mono- und Di(niederalkyl)amino, Carboxyl, 
Niederalkyloxycarbonyl und (Niederalkyl)-CO— bestehenden Gruppe, substituiert ist; Thienyl; 
Halogenthienyl; Furanyl; Niederalkyl-substituiertem Furanyl; Pyridinyl; Pyrazinyl; Thiazolyl und 
gegebenenfalls durch Niederalkyl substituiertem Imidazolyl bestehenden Gruppe, steht; und worin Ar 2 fur 
ein Glied, ausgewahlt aus der aus Phenyl, das gegebenenfalls mit bis zu drei Substituenten, jeweils 
unabhangig ausgewahlt aus der aus Halogen, Hydroxy, Nitro, Cyano, Trifluormethyl, Niederalkyl, 
Niederalkyloxy, Niederaikylthio, Mercapto, Amino, Mono- und Di(niederalkyl)amino, Carboxyl, 
Niederalkyloxycarbonyl und (Niederalkyl)-CO— bestehenden Gruppe, substituiert ist, bestehenden 
Gruppe, steht; und worin Halogen generisch fur Fluor, Chlor, Brom und Jod steht; der Ausdruck 
"Niederalkyl" gerade und verzweigtkettige, gesattigte Kohlenwasserstoffreste mit 1 bis 6 Kohlen- 
stoffatomen bedeutet, wie z.B. Methyl, Ethyl, 1-Methylethyl, 1,1-Dimethylethyl, Propyl, 2-Methylpropyl, 
Butyl, Pentyl und Hexyl; "Alkyl" Niederalkylreste, wie vorstehend definiert, und die hoheren Homologen 
hievon mit 7 bis 10 Kohlenstoffatomen bedeutet; der Ausdruck "Cycloalkyl" generisch fur Cyclopropyl, 
Cyclobutyl, Cyclopentyl und Cyclohexyl steht; und "Niederalkandiyl" zweiwertige, gerade oder verzweigt- 
kettige Alkandiylreste mit 1 bis 6 Kohlenstoffatomen bezeichnet. 

2. Eine chemische Verbindung nach Anspruch 1, worin L einen Rest (g) oder (h) bedeutet. 

3. Eine chemische Verbindung nach Anspruch 2, worin Het eine andere Bedeutung als die eines 
gegebenenfalls substituierten Pyridinyl-Restes aufweist. 

4. Eine chemische Verbindung, ausgewahlt aus der aus 1-[(4-Fluorphenyl)methyl]-/V-[1-[2-[(2- 
pyrimidinyl)amino]ethyl]4-piperidinyl]-1W-benzimidazol-2-amin, den pharmazeutisch annehmbaren Saure- 
additionssalzen und stereochemisch isomeren Formen hievon bestehenden Gruppe. 

5. Eine antiallergische Zusammensetzung, umfassend ein inertes Tragermaterial und als einen 
wirksamen Bestandteil eine antiallergisch wirksame Menge einer chemischen Verbindung, wie in einem 
der Anspruche 1 bis 4 beansprucht. 

6. Eine antiallergische Zusammensetzung nach Anspruch 5, welche als eine Dosiseinheitsform 
vorliegt. 

7. Eine antiallergische Zusammensetzung, umfassend ein inertes Tragermaterial und als einen 
wirksamen Bestandteil eine antiallergisch wirksame Menge einer chemischen Verbindung, ausgewahlt aus 
der aus 1-[(4-Fluorphenyl)methyl]-/V-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1/y-benzimidazol-2- 
amin, den pharmazeutisch annehmbaren Saureadditionssalzen und stereochemisch isomeren Formen 
hievon bestehenden Gruppe. 
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8. Verfahren zur Hersteiiung einer antiallergischen Zusammensetzung, wie in einem der Anspruche 5 
bis 7 beansprucht, gekennzeichnet, durch Vermischen einer wirksamen Menge einer Verbindung, wie in 
einem der Anspruche 1 bis 4 beansprucht, mit einem inerten Trager. 

9. Erne Verbindung, wie in einem der Anspruche 1 bis 4 beansprucht, zur Anwendung als ein 
antiallergisches Mittel. 

10. Eine chemische Verbindung mit der Formel 



R 

L, - N d>i7 



R 1 

I 

— »f N V^ V • (xviii), 

ein pharmazeutisch annehmbares Saureadditionssalz oder eine stereochemisch isomere Form hievon, 
75 worin: 
A' fur 

— CH=N— CH=CH— (c), 
20 _CH=CH— N=CH— (d), 

— CH=CH— CH=N— (e), 

worin das genannte Stickstoffatom N an das in 4-Stellung des Imidazolringes befindliches Kohlenstoffatom 
25 gebunden ist, steht; 

worin R, R 1 und R 2 wie in Anspruch 1 definiert sind; 
L' fur einen Rest der Formel 

30 -Allc'-CS, -Alk-Y'H, HS 

V<CH 2 ) n 

Oder -Aik-Y— C(=X)— Z'H steht, 

worin n, Alk, Y und X wie in Anspruch 1 definiert sind; 
„ Alk' einen Niederalkandiylrest mit 1 bis 5 Kohlenstoffatomen bedeutet; 
Y' fur 0, S Oder NR 3 steht; 
Z' fur 0, S Oder NR S steht. 

11. Eine antiallergische Zusammensetzung, umfassend ein inertes Tragermaterial und als einen 
wirksamen Bestandteil eine antiailergisch wirksame Menge einer chemischen Verbindung, wie in 

40 Anspruch 10 beansprucht. 

12. Verfahren zur Hersteiiung einer chemischen Verbindung, wie in Anspruch 1 beansprucht, gekenn- 
zeichnet durch 

a) Alkylieren eines Piperidins der Formel 



mit einem Zwischenprodukt der Formel 



Het-Q, (II) 

in einem reaktionsinerten Losungsmittel, worin 

1) Q 2 Wasserstoff ist und Q„ in Kombination mit Het, einen Rest der Formel L— W (ll-a) ausbildet, worm 
55 W eine entsprechende reaktionsfahige Leaving-Gruppe, wie z.B. Halogen, beispielsweise Chlor, Brom oder 

Jod, oder eine Sulfonyloxygruppe, beispielsweise Methyisulfonyloxy oder 4-Methylsulfonyloxy bedeutet; 
oder 

2) Q, einen Rest der Formel — C s H 2s — W darstellt, worin W die zuvor angegebenen Bedeutungen von 
W aufweist, mit der MalSgabe, dafc dann, wenn s den Wert O hat, W auch eine Niederalkyloxy- oder 

60 Niederalkylthiogruppe bedeuten kann, und Q 2 einen Rest der Formel 




HN 
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bedeutet, womit eine Verbindung der Formel 



hergestellt wird; oder 



io 3) einen Rest der Formel — C s H 2s — W und Q 2 einen Rest der Formel HY'-Alk- darstellen, worin Y' die 
vorstehend fur Y angegebene Bedeutung hat, mit der MaBgabe, daS Y eine andere Bedeutung als die emer 
direkten Bindung hat, wodurch eine Verbindung der Formel 

20 hergestellt wird, oder 

4) einen Rest der Formel — C s H 2s — W und Q 2 einen Rest der Formel HZ'-C(X) — Y-Alk- darstellen, 
worin Z' die zuvor fur Z angegebenen Bedeutungen hat, mit der MaBgabe, daB Z eine andere Bedeutung 
als die einer direkten Bindung hat, wodurch eine Verbindung der Formel 



R 



hergestellt wird; oder 

5) Q, einen Rest der Formel — C s H 2s — Y'H und Q 2 einen Rest der Formel W-Alk- bedeuten, wodurch 
eine Verbindung der Formel 

1 



her9 6) S a! ' eillen Rest der Formel -C S H 2 -Z-C<X)-Y'H und Q 2 einen Rest der Formel W-Alk- bedeuten, 
45 wodurch eine Verbindung der Formel 



(!-»-*> 



hergestellt wird; oder 

b) Umsetzen eines Zwischenprodukts der Formel 

Het-C S H 2S — Z'H 

mit einem Piperidin der Formel 



X'-C-N-Alk-N 
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in einem geeigneten reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 




(I-b-1) 



hergestellt wird; oder 

c) Umsetzen eines Zwischenproduktes der Formel 

Het-C s H 2s — N=C=X', 
worin X' fur O oder S steht, mit einem Piperidin der Formel 
R 

HT'-ilk-H 



angsmittel, wodurch eine Ver 



in einem geeigneten reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 

f 

Het-C H, -RH-fi-T'-Alk-H ' V«W»\^~x 



hergestellt wird; oder 

d) Umsetzen eines Zwischenproduktes der Formel 



Het-C s H Zs — C— OH 

mit einem Piperidin der Formel 




■trp \ * 

in einem geeigneten reaktionsinerten Losungsmittel, gewunschtenfalls nach Umwandeln der OH-Funktion 
in (VIII) in eine geeignete Leaving-Gruppe, wodurch eine Verbindung der Formel 

* X 1 



hergestellt wird; oder 

e) Umsetzen eines Piperidins der Formel 



& 

(III-l) 
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mit einem Reagens der Formel 

Het-Niederalkandiyl-H (IX) 
in einem geeigneten reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 

.1 




Jfct-Aik-ii ) — N— *, "V N (I-d) 



hergestellt wird; oder 

f) Cyclodesulfurieren eines Zwischenproduktes der Formel 



mit einem geeigneten Alkylhalgenid, Metalloxid oder Metallsalz in einem reaktionsmereten Losungsmittel; 
und geTunschln falls OberfQhren der Verbindungen der Formel (I) in eine therapeutisch wirksame 
nichttoxische Saureadditionssalzform durch Behandlung mit einer entsprechenden Saure, oder urngekehrt 
Uberfuhren des Saureadditionssalzes in die freie Basenform mit Alkali; und/oder Bere.ten stereochem.sche 

ISOm 1 e 3 re VerfXre^'zur'Herstellung einer chemischen Verbindung, ausgewahlt aus der aus 1-[(4- 
Fluorphenyl)methyl]-/V-1-[24(2-pyrimidinyl)amino]ethyl]^-piperidinyl]-1/y-benz,m>dazol-2-amm oder 
einem pharmazeutisch annehmbaren Saureadditionssalz hievon bestehenden ; Gruppe, gekennze,chnet 
durch Umsetzung von /V-tl^-Aminoethy^-piperidinyn-l-i^fiuorphenylmethylMW-benz.m.dazol^-amm 
Oder einem pharmazeutisch annehmbaren Saureadditionssalz hievon mit 2-Chlorpynmidin in einem 
geeigneten reaktionsinerten Losungsmittel; und gewunsohtenfalls Uberfuhren der Verb.ndunger, , de 
Formel (1) in die therapeutisch wirksame, nichttoxische Saureadd.tionssalzform durch Behandeln mit einer 
entsprechenden Saure, oder urngekehrt OberfQhren des Saureadditionssalzes in diefreie Basenform mit 

Alka i4. Verfahren zur Herstellung einer chemischen Verbindung, wie in Anspruch 10 beansprucht, gekenn- 
zeichnet durch N-Alkylieren eines Piperidins der Formel 



mit einem Reagens mit der Formel L' — W in einem reaktionsinerten Losungsmittel, worin W eine geeignete 
reaktionsfahige Leaving-Gruppe, wie z.B. Halogen, beispielsweise Chlor, Brom oder Jod, oder eine 
Sulfonyloxygruppe, beispeilsweise Methylsulfonyloxy oder 4-Methylphenylsulfonyloxy, darstellt; und 
gewunsohtenfalls Uberfuhren der Verbindungen der Formel (I) in die therapeutisch wirksame, nicht- 
toxische Saureadditionssalzform durch Behandeln mit einer entsprechenden Saure, oder urngekehrt 
Uberfuhren des Saureadditionssalzes in die freie Basenform mit Alkali. 

Revendications 

1. Compose chimique de formule 



un de ses sels d'addition d'acides pharmaceutiquement acceptables ou une de ses formes stereochimique- 
ment isomeriques, ou: 
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A est un radical bivalent de formule 

— CH=CH— CH=CH— (a), 
5 — N=CH— CH=CH— (b), 

_CH=N— CH=CH— (c), 
— CH=CH— N=CH— (d), 

w 

ou 

— CH=CH— CH=N— 

15 ° U un ou deux atomes d'hydrogene dans lesdits radicaux (a)— (e) peuvent, independamment I'un de 
I'autre, etre remplaces par un halo, alcoyle inferieur, alcoyloxy inferieur, trifluoromethyle ou hydroxy; 
R est un membre choisi dans le groupe constitue par hydrogene et alcoyle inferieur; 
R 1 est un membre choisi dans le groupe constitue par hydrogene, alcoyle, cycloalcoyle, Ar et alcoyle 
20 inferieur substitue par un ou deux radicaux Ar 1 ; : ...... , . . 

R z est un membre choisi dans le groupe constitue par hydrogene, alcoyle inferieur, cycloalcoyle, 
(alcoyle inferieur)-CO— et Ar^-alcoyle inferieur; 

L est un membre choisi dans le groupe constitue par un radical de formule 



un radical de formule 

Het-C S H 2S — Y-Alc- 

un radical de formule 



Het-C,H 2a — Z-C- Y-Alc- (n) , 

ou 

n vaut 0 ou le nombre entier 1 ou 2; 

s vaut 0 ou un nombre entier allant de 1 a 6 compris; 

Ale est un alcane inferieur-diyle; 

Y represente 0, S, NR 3 ou une liaison directe; 

X represente 0, S, CH— NO 2 ou NR 4 ; 

Z represente O, S, NR 5 ou une liaison directe; et 

Het est un membre choisi dans le groupe consitute par un radical pyridinyle qui est eventuellement 
substitue par un ou deux substituants choisis chacun independamment dans le groupe constitue par halo, 
amino, cyano, aminocarbonyle, alcoyle inferieur, alcoyloxy inferieur, alcoyle inferieur-thio> alcoyloxy 
inferieur-carbonyle, hydroxy, alcoyle inferieur-carbonyloxy, Ar 2 -alcoyle inferieur et carboxyle; un radical 
pyridinyloxyde eventuellement substitue par un nitro, un radical quinolinyle qui est eventuellement 
substitue par un radical alcoyle inferieur; un radical pyrimidinyle qui est eventuellement substitue par un 
ou deux substituants choisis chacun independamment dans le groupe constitue par halo, amino, hydroxy, 
alcoyle inferieur, alcoyloxy inferieur, alcoyle inferieur-thio et (Ar z )-alcoyle inferieur; un radical quinazo- 
linyle qui est eventuellement substitue par un radical hydroxy ou un radical alcoyle inferieur; un radical 
pyridazinyle qui est eventuellement substitue par un radical alcoyle inferieur ou un radical halo; un radical 
quinoxalinyle qui est eventuellement substitue par un radical alcoyle inferieur; un radical pyrazinyle qui est 
eventuellement substitue par un radical halo, un radical amino ou un radical alcoyle inferieur; un radical 
phtaiazinyle qui est eventuellement substitue parun radical halo; etun radical 5,6-dihydro-4H-1,3-thiazin-2- 
yle; 

ledit R 3 etant un hydrogene, alcoyle inferieur, (Ar^alcoyle inferieur, 2-alcoyloxy inferieur-1,2-dioxo- 
ethyle ou un radical de formule — C(=X}— R 6 , R 6 etant un hydrogene, alcoyle inferieur, Ar 2 , Ai^-alcoyle 
inferieur, alcoyloxy inferieur, Ar 2 -alcoyloxy inferieur, mono- ou di(alcoyle inferieur)amino, Ar 2 -alcoylamino 
inferieur ou Ai^-alcoyle inferieur(alcoyle inferieur)amino; 

ledit R 4 etant un hydrogene, alcoyle inferieur, cyano, nitro, Ar 2 -sulfonyle, alcoyle inferieur-sulfonyle, 
alcoyle inferieur-carbonyle ou Ar 2 -carbonyle; et 

ledit R s etant un hydrogene ou un alcoyle inferieur; 
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a condition que Het soit different d'un pyridinyle ou d'un mono- ou di(alcoyloxy rnferieur)pyridinyle 
lorsque L est un radical (g) ou Y est NR 3 ou lorsque L est un radical (g) ou s vaut 0 et Y est une liaison directe 
ou lorsque L est un radical (h) ou X represente 0 et Z est NR 5 ou une liaison directe; 
ou 

5 Ar 1 est un membre choisi dans le groupe constitue par phenyle, eventuellement substitue parjusqu'a3 
substituants choisis chacun independamment dans le groupe constitue par halo, hydroxy, nitro, cyano, 
trifluoromethyle, alcoyle inferieur, alcoyloxy inferieur, alcoyle inferieur-thio, mercapto, amino, mono- et 
di(alcoyle inferieur)amino, carboxyle, alcoyloxy inferieur-carbonyle et (alcoyle inferieur)-CO— ; thienyle; 
halothienyle; furanyle; furanyle substitue par un alcoyle inferieur; pyridinyle; pyrazinyle; thiazolyle et 

10 imidazolyle eventuellement substitue par un alcoyle inferieur; et 

Ar 2 est un membre choisi dans le groupe constitue par phenyle eventuellement substitue par jusqu'a 3 
substituants choisis chacun independamment dans le groupe constitue par halo, hydroxy, nitro, cyano, 
trifluoromethyle, alcoyle inferieur, alcoyloxy inferieur, alcoyle inferieur-thio, mercapto, amino, mono- et 

15 di(alcoyle inferieur)amino, carboxyle, alcoyloxy inferieur-carbonyle et (alcoyle inferieur)-CO, et ou halo est 
un terme generique pour fluoro, chloro, bromo et iodo; I'expression "alcoyle inferieur" designe des 
radicaux hydrocarbones satures a chaine droite ou ramifiee ayant de 1 a 6 atomes de carbone comme, par 
exemple, methyle, ethyle, 1-methylethyle, 1,1-dimethylethyle, propyle, 2-methyipropyle, butyle, pentyle et 
hexyle; "alcoyle" designe les radicaux alcoyle inferieur, telsque definis ci-dessus, et leurs homologues 

20 superieurs ayant de 7 a 10 atomes de carbone; le terme "cycloalcoyle" est un terme generique pour cyclo- 
propyle, cyclobutyle, cyclopentyle et cyclohexyle; et "alcane inferieur-diyle" designe des radicaux alcane- 
diyle bivalents a chaine droite ou ramifies ayant de 1 a 6 atomes de carbone. 

2. Compose chimique selon la revendication 1 ou L est un radical (g) ou (h). 

3. Compose chimique selon la revendication 2 ou Het est different d'un radical pyridinyle 
25 eventuellement substitue. 

4. Compose chimique choisi dans le groupe constitue par la 1-[(4-fluorophenyl)methyl]-N-[1-[2-[(2- 
pyrimidinyl)amino]ethyl]-4-piperidinyl]-1H-benzimidazol-2-amine, ses sels d'addition d'acides 
pharmaceutiquement acceptables et formes stereochimiquement isomeriques. 

5. Composition anti-allergique comprenant un support inerte et comme ingredient actif une quantite 
30 anti-allergiquement efficace d'un compose chimique selon I'une quelconque des revendications 1 a 4. 

6. Composition anti-allergique selon la revendication 5 qui est une forme posologique unitaire. 

7. Composition anti-allergique comprenant un support inerte et comme ingredient actif une quantite 
anti-allergiquement efficace d'un compose chimique choisi dans le groupe constitue par la 1-[(4-fluoro- 
phenyl)methyl]-N-1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1H-benEimidazol-2-amine, ses sels 

35 d'addition d'acides pharmaceutiquement acceptables et formes stereochimiquement isomeriques. 

8. Procede de preparation d'une composition anti-allergique selon I'une quelconque des 
revendications 5 a 7, caracterise en ce qu'on melange une quantite efficace d'un compose selon I'une 
quelconque des revendications 1 a 4 avec un support inerte. 

9. Composition selon I'une quelconque des revendications 1 a 4 pour application comme agent anti- 
40 allergique. 

10. Compose chimique de formule 




un de ses sels d'addition d'acides pharmaceutiquement acceptables ou une de ses formes stereo- 
50 chimiquement isomeriques, oCi 
A represente 

— CH=N— CH=CH— (c), 

55 — CH=CH— N=CH— (d), 

— CH=CH— CH=N— (e). 



so 'edit N etant attache a I'atome de carbone en position 4 du noyau imidazole; 
ou 

R, R 1 et R 2 sont tels que revendiques dans la revendication 1; 



65 
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L' est un radical de formule 

-Alc'-CN. -Alc-Y'H, aj / ^ 

V_( CB 2 ) n 

ou Alc-Y— C(=X) — Z'H 
ou 

n, Ale, Y et X sont tels que revendiques dans la revendication 1; 

Ale' est un radical alcane inferieur-diyle ayant de 1 a 5 atomes de carbone; 

Y' represente 0, S ou NR 3 ; 

Z' represente 0, S ou NR S . 

11. Composition anti-allergique comprenant un support inerte et comme ingredient actif une quantite 
anti-allergiquement efficace d'un compose chimique selon la revendication 10. 

12. Procede de preparation d'un compose chimique selon la revendication 1, caracterise en ce que 
a) on alcoyle une piperidine de formule 



avec un intermediate de formule 



dans un solvant inerte vis-a-vis de la reaction 

1) Q 2 est un hydrogene et Q„ combine a Het, forme un radical de formule L— W (II— a), ledit W 
representant un groupe sortant reactif approprie comme, par exemple, halo, p. ex. chloro, bromo ou iodo, 
ou un groupe sulfonyloxy, p. ex. methyisulfonyloxy ou 4-methylphenylsulfonyloxy; ou 

2) Q, est un radical de formule — C s H 5s — W, ledit W ayant la signification de W mentionnee ci-dessus, 
a condition que, lorsque s vaut 0, W peut egalement representer un groupe alcoyloxy inferieur ou alcoyle 
inferieur-thio, et Q 2 est un radical de formule 



preparant ainsi un compose de formule 



3) Qt est un radical de formule— C S H 2 — W et Q 2 est un radical de formule HY'-Alc-, ledit Y' ayant la 
signification de Y definie ci-dessus a condition que Y soit different d'une liaison directe, preparant ainsi un 
compose de formule 



Eac-C H, -Y'-Alc 



4) est un radical de formule — C s H 2s — W et Q 2 est un radical de formule HZ' — C(X) — Y-Alc-, ledit Z' 
ayant la signification de Z definie ci-dessus a condition que Z soit different d'une liaison directe, preparant 
ainsi un compose de formule 
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i 

(I-a-3); ou 



ie formule — C s H 2s — Y'H et Q 2 est un radical de formi 
I f 

■ formule -C S H 2S -Z-C(X)-Y'H et Q 2 est un rac 
nule 



5) Q, est un radical de formule -C s H 2s -Y'H et Q 2 est un radical de formule W-Alc, preparant ainsi un 
compose de formule R l 

__L T 

(I-a-2); du 



6) Q, est un radical de formule -C S H 25 -Z-C(X)-Y'H et Q 2 est un radical de formule W-Alc. preparant 
ainsi un compose de formule 



b) on fait reagir un intermediate de formule 

Het-C s H 2s — Z'H 

avec une piperidine de formule 

R 

_ / 



dans un solvant 



inerte vis-a-vis de la reaction approprie, preparant ainsi un compose de formule 



-N V-N- 



J. 



H R N 

c) on fait reagir un intermediate de formule 

Het-C S H 25 — N=C=X' {V)) 
ledit X etant 0 ou S, avec une piperidine de formule 

HY'-^c-N^N-^^ (VII) 

dans un solvant approprie inerte vis-a-vis de la reaction, preparant ainsi un compose de formule 

R I' 

H r 7\ xN\/ — v C-b-2) ; cu 

-C H, -KH-C-Y'-AlC-f ' " — ' v 



-OvCO 



d) on fait reagir un intermediaire de formule 



avec une piperidine de formule 




dans un solvant approprie inerte vis-a-vis de la reaction, si on le desire, apres transformation de la fonction 
15 OH dans (VIII) en un groupe sortant approprie, preparant ainsi un compose de formule 



e) on fait reagir une piperidine de formule 



(I-c); ou 



avec un reactif de formule 



Het-alcanediyle inferieur-H 



dans un solvant approprie inerte vis-a-vis de la reaction, preparant ainsi un compose de formule 

/-A 

Hec-Aic-N 7 (W) 

' R Z N ^ / 

f) on cyclodesulfurise un intermediaire de formule 

.1 

R 



i 

S NH 



L-N \n-!J-KH' 



(X) 



avec un halogenure d'alcoyle, oxyde metallique ou sel metallique approprie dans un solvant inerte vis-a-vis 
de la reaction; et, si on le desire, on transforme les composes de formule (I) en une forme de sel d'addition 
d'acide non-toxique, therapeutiquement active, par traitement avec un acide approprie ou, inversement, on 
transforme le sel d'addition d'acide en la forme base libre avec un alcali; et/ou on prepare leurs formes 
stereochimiquement isomeriques. 

13. Procede de preparation d'un compose chimique choisi dans le groupe constitue par la 1-[(4-fluoro- 
phenyl)methyl]-N-[1-[2-[(2-pyrimidinyl)amino]ethyl]-4-piperidinyl]-1H-benzimidazol-2-amine ou un de ses 
seis pharmaceutiquement acceptables, caracterise en ce qu'on fait reagir la N-[1-(2-aminoethyl)-4-piperid- 
inyl]-1-(4-fluorophenylmethyl)-1H-benzimidazol-2-amine ou un de ses sels d'addition d'acides 
pharmaceutiquement acceptables avec la 2-chloropyrimidine dans un solvant approprie inerte vis-a-vis de 
la reaction; et, si on le desire, on transforme les composes de formule (I) en la forme sel d'addition d'acide 
non toxique, therapeutiquement active par traitement avec un acide approprie ou, inversement, on 
transforme le sel d'addition d'acide en la base libre avec un alcali. 
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14. Procede de preparation d'un compose chimique tel que revendique dans la revendication 10, 
caracterise en ce que on N-alcoyle une piperidine de formule 



GO 



avec un reactif de formule L'-W dans un solvant inerte vis-a-vis de la reaction, led.t W representor it un 
groupe sortant reactif approprie comme, par exemple, halo, p. ex. chloro bromo ou ,odo ou ^groupe 
sulfonyloxy, p. ex. methylsulfonyloxy ou 4-methylphenylsulfonyloxy; et, s, on e desire, on transfo me les 
compose formule (!) en la forme sel d'addition d'acide non toxique *era?eu^ 
traitement avec un acide approprie ou, inversement, on transforme le sel d addition d ac.de en la forme 
base libre avec un alcali. 



25 
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